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The FIT was tasked to complete a revised Hazard Ranking System (rHRS) Prescore 
Analysis for the Dixie Chemical Company, an Environmental Priorities 
Initiative site, located in Pasadena, Harris County, Texas. The site geographic 
coordinates are 29°36 1 43 11 north latitude and 95°03 1 02 11 west longitude (Figure 1) 
(Ref. 6, p. 7) . The site is located in an unincorporated portion of Pasadena, 
called the Bayport Industrial District. This portion was de-annexed solely 
for the industrial chemical plants that exist in the district. Dixie Chemical 
Company covers approximately 22 acres. The site is bisected by a stormwater 
discharge canal (Figure 2) (Ref . 3, p. 3). The Technical Directive Document 
(TDD) also requested a list and description of the Solid Waste Management 
Units (SWMUs) at the site and the net worth of and the recent annual sales 
figures for the company that owns the facility. The site was evaluated under 
the February 15, 1990 edition of the rHRS User's Manual. 

Dixie Chemical Company manufactures, formulates, and packages chemical s on a 
demand basis. The types of chemical s being formulated or manufactured 
changed, depending on the market demand. About 75 percent of the plant's 
operations consisted of the manufacture and formulation of organic chemicals 
including epoxy compounds, glycidol and various glycols. Various other 
inorganic and organic chemicals accounted for about 15 percent of the production. 
The remaining 10 percent involved the formulation and wholesaling of drill 
muds and other oil field chemicals (Ref. 3, p. 3). 

The manufacturing facility is divided into two segments, Plant A and Plant B. 
Plant A has seven separate manufacturing areas for the various products 
formulated. Plant Bis exclusively devoted to the formulation of stearified 
dibasic acid. Each production stage generates waste by-products and wastewater 
from cooling, rinsing and processing. Dry waste chemicals and waste sludges are 
pumped to one of the six tanks on the property in Plant A. The majority of the 
wastes generated at the site are generated in Pl ant Band stored in SWMU 16. 
This is the only tank on the facility which is exclusive to the storage of 
waste materials (Ref. 3, p . 3). Wastewater and stormwater is transferred to 
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sumps located in and around the process areas. In the Plant A area, wastewater 
is neutralized in SWMU #6, the Equalization Neutralization Facility (ENF), 
then pumped to the North and South Aeration Basins (SWMU #10). From here the 
discharge is released under permit to the Gulf Coast Waste Management 
Authority (GCWMA) Industrial Wastewater Treatment Plant (IWTP). Stormwater 
runoff from each of the process areas is collected in unlined ditches that 
flow to sumps (SWMUs #4 and #5). This water is then pumped to SWMU #6, thus 
entering the cycle of the wastewater treatment system (Ref. 3, pp. 5-9). 

In the Plant B area, wastewater and stormwater are collected in sumps, SWMU 
#2, pumped to the Equalization Basin (SWMU #8), then to the Impoundment Basin 
(SWMU #9). No treatment takes place in either of these units. The 
wastewaters are pumped to the North and South Aeration Basins (SWMU #10). The 
stormwater runoff from the Plant B area enters the West Sump and Ditch (SWMU 
#3) and is then pumped to the Equalization Basin (Ref. 3, p. 9). Analysis of 
soil samples collected by A.T. Kearney detected trichloroethene at high 
concentrations in the soil . Also, a Comprehensive Monitoring Evaluation report 
by the Texas Water Commission (TWC) indicated that epichlorohydrin, trans-1,2 
dichloroethylene and trichloroethylene were found to be at high concentrations 
in ground water monitoring well 3 (Ref. 3, p . 13). 

The pathways of concern are the air pathway and the ground water. The North 
and South Aeration Basins handle aerated organic constituents and therefore 
pose a high potential for release of hazardous constituents to the air. 

There are six public supply wells within the 4 mile radius of the site. These 
wells service approximately 42,000 people. 

The Beaumont Formation which underlies the Dixie Chemical facility consists of 
an 80 feet deep layer of clay. Two major aquifers occur in this area, the 
Chicot and the Evangeline aquifers. The Chicot is the upper regional unit, 
consisting of sands and silty sands and is approximately 600 feet in depth. 
The second sand unit, the Evangeline aquifer, lies below the Chicot and is 
approximately 3,800 feet in depth. Shallow ground water has been encountered 
at 5-13 feet below the ground surface at the site. This shallow ground water 
is a red clay of varying thickness; therefore, the two major aquifers are not 
interconnected with the shallow aquifer (Ref. 3, p. 11). 

The surface water pathway is not a pathway of concern because drainage from 
the site is collected, treated and discharged to the GCWMA (Ref. 3, p. 11). 
Runoff from the site is not a threat since it is controlled. There are no 
surface water intakes downstream of the site. The nearest surface water body 
is Taylor Bayou, located about 1,500 feet southeast of the site (Ref. 3, p. 
13). It is used for motorized boating, swimming and water skiing (Ref. 10). 
The facility is in the 100 year floodplain. Since the plant's process areas 
are diked with earthen or oystershell berms, the surface water migration 
pathway is not evaluated. 

The Dixie Chemical Company is a private entity, and consequently financial 
data concerning recent annual sales were not available for public view (Ref. 
9, p. 2). 
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The data gaps that were encountered during the completion of the PreScore 
package include: 

• The extent of air release by the North and South Aeration Basins. 

• Possible air release occurring from the open ditches and sumps in 
the process area. 

• It is unclear if the chemical plants upgradient to Dixie Chemical , 
would affect the ground water or surface water. 

• No documentation has been obtained concerning any remedial action 
of the soil contamination. 

A list and description of the SWMOs are in Attachment A (Ref. 3, pp . 16 - 57 ) . 
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SITE NAME: DlXlE CHEMlCAL COMPANY 

LOCATION: PASADENA, TEXAS 

1. GENERAL COMMENTS/ OBSERVATIONS 

Sources 

Dixie Chemical Company engaged in the manufacturing, formulating, and packing 
of chemicals on a demand basis. The facility covers 22 acres and is bisected 
into Plants A and B by a stormwater discharge canal (Ref. 3, p. 3). 

Each production process generates waste by-products and wastewater through 
cooling, rinsewater, and process water. There are 41 Solid Waste Management 
Units (SWMUs) at the facility (Ref. 3, pp. 16-57) (Figures 2 and 3). Ponds A 
and B (SWMU #7) have been clean- closed (Ref. 4, pp. 6-12). 

The majority of waste at the facility is generated in the Plant B area, and is 
stored in SWMU #16. There are five other SWMUs (tanks) which are used 
interchangeably for waste storage. Dry waste chemicals and waste sludges are 
pumped to SWMU #16. Wastewater and stormwater are transferred to sumps in 
SWMUs #1 and #2 (Ref. 3, p . 5). 

In Plant A, wastewater enters SWMU #6 where neutralization takes place . The 
neutralized water is then pumped to SWMU #10 where microbial degradation 
occurs . The waste material is then discharged to the Gulf Coast Waste 
Management Authority and the Industrial Waste Treatment Plant. Stormwater 
runoff from the process areas of Plant A are collected in ditches which flow 
to SWMUs #4 and #5 . The wastewater is then pumped to SWMU #6 and thereby 
enters the wastewater treatment cycle (Ref. 3, pp. 5 and 9). 

In the Plant B area, wastewater and stromwater are collected in SWMU #2, 
pumped to SWMU #8 and then to SWMU #9. The wastewaters are then pumped to 
SWMU #10 . Stormwater runoff from the process areas of Plant B enters SWMU #3 
and is then pumped to SWMU #8 and thereby enters the wastewater treatment 
cycle (Ref . 3, p. 9). 

There are other areas at the facility where wastes are managed . The following 
list of SWMUs were evaluated based on the potential to release and the wastes 
managed. The remaining SWMUs on-site pose little threat; therefore, these 
SWMUs will not be evaluated . 
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Hazardous Waste Quantity 

Hazardous Wastestream 

1) SWMU #3 - West Sump and Ditch receives stormwater and process wastewater 
from Plant B (Ref. 3, pp. 20 -21) . 

• Ditch: 

Assumed length: 600 feet (Ref. 5, Figure 1) 

3 ft X 2 ft X 600 ft 

3,600 ft3 X 1 yd3 

27 ft3 

133.3 ~ 
2.5* 

• West Sump: 

3 ft X 2 ft X 3 ft 

18 ft3 

0.667 
2.5* 

X 1 yd3 

27 ft3 

iL.lli 

3' 600 ft3 

133. 3 yd3 

18 ft3 

0. 667 yd3 

Sum = 53.3 + 0.267 = ll2Z 

2) SWMU #4 - Area 100 South Ditch (Ref . 3, pp. 22 -23) 

Assumed length: 600 feet (Ref. 5, Figure 1) 

3 ft X 1 ft X 600 ft 

1, 800 ft3 x 1 yd3 

27 ft3 

1,800 ft3 

66. 67 yd3 
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3) SWMU #5 - Area 300/400 North Ditch (Ref. 3, pp. 24-25) 

Assumed length: 600 feet (Ref. 5, Figure 1) 

3 ft X 1 ft X 600 ft 

1, 800 ft3 x 1 yd3 

66.67 
2.5* 

27 ft3 

li£L 

1,800 ft3 

66.67 yd3 

4) SWMU #10 - North and South Aeration Basins (Ref. 3, pp. 34-35) 

The basins have the same dimensions: 

125 ft X 250 ft X 12 ft 

375,000 ft3 

13,888 .89 
2.5* 

X 1 yd3 

27 ft 3 

5.555.6 

375,000 ft3 

13,888.89 yd3 

Sum = 5,555.6 + 5,555.6 - 11.111.2 

5) SWMU #16 - Tank T-335 (Ref. 3, pp. 44-45) 

10,000 gal x 

yd3 
2,000 lbs 

50 
2.5* 

2,000 lbs 
200 gal 

X yd3 

100,000 lbs 

100,000 lbs 

50 yd3 

For additional information concerning the SWMUs, see Attachment A. 
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Hazardous Waste Quantity : 

SWMU #3 53.57 
SWMU #4 26.67 
SWMU #5 26.67 
SWMU #10 11,111.20 
SWMU #16 _+ __ =20~·~0~0 

Sum = 11,238.11 

* Ref. 1, Table 2-5, Sec. 2.4.2.1.1. 

ASSIGNED VALUE= 10,000 (Ref. 1, Sec. 2.4.2.2) 
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II. UNRESOLVED ISSUES OR ASSUMPTIONS 

1. Soil Pathway 

• No documentation exists of any contaminated areas to support the 
resource factor. 

• There is no documentation of terrestial sensitive 
environments at the site. 

2. Hazardous Waste Quantity 

• The l ength of SWMUs 3 and 4 are estimated at 600 feet by using 
Reference 5, Figure 1. 
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III. GROUND WATER PATHWAY 

1. Ground Water Pathway: Chemical analysis of ground water in monitoring 
well-3, located east of Ponds A & B, detected the following compounds 
and concentrations: trichloroethylene (TCE) at 22 to 72 ppm and trans-
1,2 dichloroethylene at 58 to 93 ppm . (Ref. 3, p. 13). Background 
levels of 0.005 ppm was established from EPA secondary drinking water 
standards for TCE and trans-1,2-dichloroethylene. Due to this 
information, an observed release to the ground water pathway is 
established. 
ASSIGNED VALUE= 550 (Ref. 1, Sec. 3.1 .1) 

4. Toxicity/ Mobility: Analysis of monitoring well samples taken a t the 
site detected the following contaminants: 

CONTAMINANT TOXICITY 
GROUND WATER TOXICITY/ 

MOBILITY MOBILITY 

vinyl chloride 10,000 0.2 2,000 

trans-1,2 1 0 0 
dichloroethylene 

trichloroethylene 10 1 10 

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3 .2 .1; Ref. 2, pp . 35-36; 
Ref. 3, p. 13; Ref. 4, p. 12). 
Highest value for Toxicity/Mobility = 2,000 
ASSIGNED VALUE= 2,000 (Ref. 1, Sec . 3.2.1. 3). 

7. Nearest Well: The nearest known water well is approximately 2.5 miles 
s outheast o f the site (Ref . 14, p. 169, Figure 1) 
ASSIGNED VALUE= 3 (Ref. 1, Sec. 3.3.1) 

8. Population: 

8a. Population (Level I Concentration): There are no samples that est ablish 
an observed release from a point of withdrawal to the ground water 
subject to Leve l I Concentrations; therefore, no Level I Concentrations 
can be calculated. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 3.3.2.2) 
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Sb. Population (Level II Concentration): There are no samples that 
establish an observed release from a point of withdrawal to the ground 
water subject to Level II Concentrations; therefore, no Level II 
Concentrations can be calculated. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 3.3.2.3) 

Sc. Potential Population: Clear Lake City services approximately 42,000 
people with 90% from surface water and about 10% from ground water; 
therefore, only 10% of the 42,000 people s erviced , or 4,200, people will 
be evaluated. 

Distance From Source Number of 
(miles) Individual s 

0 - ¼ 0 

¼ - ½ 0 

½ - 1 0 

1 - 2 0 

2 - 3 4,200 

3 - 4 0 

Sum 

(Ref. 1, Table 3-12, Sec. 3.3.2.4; Ref. 15). 
PC (0.10) (678) 

67.8 
ASSIGNED VALUE 67.8 (Ref. 1, Sec. 3.3.2.4) 

Dilution Weighted 
Factor 

0 

0 

0 

0 

678 

0 

678 

9. Resources: Clear Lake City has six municipal wells within the target 
distance limit (Ref. 15). 
ASSIGNED VALUE= 5 (Ref. 1, Sec. 3.3.3) 

10. Wellhead Protection Area: Clear Lake City has six municipal wells within 
the target distance limit (Ref. 15). Due to this information, Clear 
Lake City is in a wellhead protection area. 
ASSIGNED VALUE= 20 (Ref. 1, Sec. 3.3.4) 
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IV. SURFACE WATER PATHWAY 

Observed Release: The facility's process areas are diked with earthen berms 
enclosing all Solid Waste Management Units. All process areas at the facility 
drain via ditches and sumps, which eventually are run through the facility's 
wastewater treatment system. No portion of the facility is known to lie in 
the 100 year floodplain due to the extensive diking around the stormwater 
canal (Ref. 3, p. 11). 

Located southeast of the facility is a privately operated industrial 
wastewater treatment plant. Gulf Coast Waste Management Authority (GCWMA) is 
responsible for the water that is discharged to Taylor Bayou. Taylor Bayou i s 
approximately 1,500 feet southeast of the facility (Ref. 3, p. 13). 

Due to the facility's release of its wastewater to GCWMA, and extensive diking 
and berms, it poses little threat to surface water. Due to this information, 
the surface water pathway will not be evaluated. 
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GROUND WATER TO SURFACE WATER MIGRATION COMPONENT 

The nearest surface water body is Taylor Bayou, located approximately 1,500 
feet southeast of the facility (Ref. 3, p. 13). The maximum depth of Taylor 
Bayou is 2 - 3 feet deep (Ref. 8). Ground water is encountered at 5 - 13 feet 
below land surface (Ref. 3, p. 11; Ref. 4, p . 3). The requirements for the 
ground water to surface water pathway are not met; therefore, the pathway will 
not be evaluated . 
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V. SOIL EXPOSURE PATHWAY 

1. Likelihood of Exposure: Soil samples were obtained from the west end of 
Solid Waste Management Unit #4 (Ref. 2, pp. 6, 7 and 35). Analysis of 
soil sample 278 detected levels of trichloroethene at 0.850 ppm (Ref. 2, 
p. 27). Background soil sample 275 detected trichloroethene at 0.0062 
ppm (Ref. 2, p. 15). Due to this information, an observed release to 
the soil is established. 
ASSIGNED VALUE= 550 (Ref. 1, Sec. 5.1.1) 

2. Toxicity: Analysis of soil samples taken at the site detected the 
following contaminants: 

CONTAMINANT TOXICITY 

trichloroethene 10 

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Ref. 2, pp. 35-36; 
Ref. 3, p. 13) 
Highest value for toxicity= 10 
ASSIGNED VALUE= 10 (Ref. 1, Sec. 5.1.2.1) 

5. Resident Individual: There are no persons that meet the requirements 
for a resident individual (Ref. 11). 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 5.1.3.1) 

6c. Resident Population: 

Level I Concentrations: There are no residential individuals subject to 
Level I Concentrations. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 5.1.3.2.1) 

Level II Concentration: There are no residential individuals subject to 
Level II Concentrations. 
ASSIGNED VALUE= 0 (Ref. 1, Sec . 5.1.3.2.2) 

7. Workers: Dixie Chemical employees approximately 130 people (Ref. 1, 
Table 5-4, Sec. 5.1.3.3; Ref. 12). 
ASSIGNED VALUE= 5 (Ref. 1, Sec. 5.1.3 . 3) 
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8. Resources: There is no documentation of commercial agriculture , 
commercial silviculture, and commercial livestock production or grazing 
at the Dixie Chemical site. 
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.1.3.4) 

9. Terrestrial Sensitive Environments: There is no documentation of 
terrestrial sensitive environments at the site. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 5.1.3.5) 

PROJECTED 

9. Terrestrial Sensitive Environments: The following is a list of 
endangered/threathened species known to exist within the county area and 
not specific to the site. 

Sensitive Environment Assigned Value 

Bald Eagle 75 

Least Interior Tern 75 

Piping Plover 75 

Whooping Crane 100 

American Alligator 75 

Sum 400 

(Ref. 1, Table 4-13 Sec. 4 .1.4.3.1.3; Table 6-7, Sec. 6.3.4.2; Ref. 17) 

EP = (0.10) (400) = 40 

ASSIGNED VALUE= 40 (Ref. 1, Sec. 5.1.3.5) 

12. Attractiveness/ Accessibility: The site area is fenced, and is assigned 
a value of 5 (Ref. 1, Table 5-6, Sec. 5 . 2. 1 .1; Ref. 16). 
ASSIGNED VALUE= 5 (Ref. 1, Sec. 5.2.1.1) 

13. Area of Contamination: The area 100 South Ditch is 3 feet wide and 
approximately 600 feet long (Ref. 3, p. 22). The tota l area of 
contamination is approximately 1,800 ft2 • 

1,800 ft2 : Factor Value= 0 
(Ref . 1, Table 5-7, Sec. 5.2.1.2) 
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.2.1.2) 
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15. Toxicity: Analysis of soil samples taken at the site detected the 
following contaminants: 

CONTAMINANT TOXICITY 

trichloroethene 10 

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Sec. 5.1.2.1; Ref. 
2, pp. 35-36; Ref. 3, p. 13) 
Highest value for toxicity= 10 
ASSIGNED VALUE= 10 (Ref. 1, Sec. 5.2.2.1) 

18. Nearby Individual: The nearest residence is approximately 2.5 miles from 
the site (Ref. 1, Table 5-9, Sec. 5.2.3.1; Ref. 13). 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 5.2.3.1) 

19. Population Within 1 Mile: Using U.S.G.S. topographic maps, a house count 
was performed for those individuals within a 1 mile radius. There are 
no residents or students within 1 mile of the site (Ref. 13). 
ASSIGNED VALUE = 0 (Ref. 1, Sec. 5.2.3.2) 
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VI. AIR PATHWAY 

1. Observed Release: There is no documentation that will establish an 
observed release to the air. 
ASSI GNED VALUE= 0 (Ref. 1, Sec. 6.1.1) 

2 . Potential to Release: 

2a. Gas Potential to Release 

2b . 

Gas Containment: SWMU #4 is an unlined ditch surrounded by 3 feet high 
earthen and concrete berms (Ref. 3, p. 22). 

• All situations except those specifically listed below (Ref. 1, 
Table 6 -3, Sec. 6.1.2.1.1) 

ASSIGNED VALUE= 10 (Ref . 1, Sec . 6.1.2 . 1.1) 

Source Type: SWMU #4 has contaminated soil [excluding land treatment] 
(Ref.l, Table 6 -4, Sec. 6.1.2.1.2). 
ASSIGNED VALUE= 19 (Ref. 1, Sec. 6 .1. 2.1.2) 

Gas Migration Potential 
• The gas migration potential for the sources, trans-1,2-

dichloroethyl ene and trichloroethene are 11 and 17 respectively. 
Average gas migration potential is 14. (Ref. 1, Chemical Data 
Sheets; Ref. 2, pp. 7, 27). 

ASSIGNED VALUE 14 (Ref. 1, Sec. 6.1.2.1.3) 

19 
33 

ASSIGNED VALUE 

+ 14 33 
X 10 330 
330 (Ref. 1, Sec. 6.1.2.1.4) 

Particulate Potential to Release 
Particulate Containment: SWMU #4 is an unlined ditch surrounded by 3 
feet high earthen and concrete berms (Ref. 3, p. 22). 

• All situations except those specifically listed below (Ref. l, 
Table 6- 9 , Sec. 6.1.2.2.1) 

ASSIGNED VALUE= 7 (Ref. 1, Sec. 6 .1.2.2.1) 

Particualate Source Type: SWMU #4 has contaminated soil [excluding land 
treatment] (Ref. 3, p. 22). 

• Other types of sources, not elsewhere specified , best describes 
the source (Ref. 1, Table 6-4, Sec. 6.1.2.1.2) 

ASSIGNED VALUE= 0 (Ref. 1, Sec. 6.1.2 . 2 . 2) 
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Particulate Migration Potential: 
• The particulate migration potential for the sources trans-1,2-

dichloroethylene and trichloroethene are 11 for each contaminant 
(Ref. 1, Sec. 6.1.2.2.3, Figure 6-2). 

ASSIGNED VALUE= 11 (Ref. 1, Sec. 6.1.2.2.3) 

0 
11 

+ 
X 

11 
7 

11 
77 

ASSIGNED VALUE= 77 (Ref. 1, Sec. 6.1.2.2.4) 

4. Toxicity/ Mobility: The same contaminants evaluated for the Gas 
Migration Potential will be evaluated for Toxicity/Mobility: 

Contaminant Toxicity Mobility Toxicity/Mobility 

trans-1,2 1 0.008 0.008 
dichloroethylene 

trichloroethene 10 0.008 0 . 08 

(Ref. 1, Chemical Data Sheets, Table 3-9, Sec. 3.2.1; Figure 6-3, Sec. 
6.2.1.2; Table 6-12, Sec. 6.2.1.3; Ref. 2, pp. 7, 27; Ref. 3, p. 13) 
Highest value for toxicity= 0.008 
ASSIGNED VALUE= 0.008 (Ref. 1, Sec. 6.2.1.3) 

7. Nearest Individual: The shortest distance to a regularly occupied 
building or area is approximately ¼ mile from the site (Ref. l, Table 6- 15, 
Sec. 6.3.1; Ref. 13, Figure 1). 
ASSIGNED VALUE= 20 (Ref. 1, Sec. 6 .3. 1) 

8. Population: 

8a. Level I Concentrations: No observed release to the air pathway has been 
established; therefore, no Level I Concentrations can be evaluated. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 6.3.2.2) 

Sb. Level II Concentrations: No observed release to the air pathway has been 
established; therefore, no Level II Concentrations can be evaluated. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 6.3.2.3) 
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Sc. Potential Contamination: A house count using U.S.G.S topographic maps 
was performed to determine the number of potential air targets. 

Number of Population 
Distance-

Distance Population Weighted 
Homes Density Population 

0 - ¼ 0 2 . 67 0 0 

¼ - ½ 0 2.67 0 0 

,h - 1 0 2.67 0 0 

1 - 2 1,120 2.67 2,990.4 8 

2 - 3 2,316 2.67 6,183.72 12 

3 - 4 2,576 2 . 67 6,877.92 7 

Sum = 27 

(Ref. 1, Table 6-16, Sec. 6.3 . 2.4; Ref. 13; Ref. 16) 
PI (0.10) (27) 2. 7 

ASSIGNED VALUE= 2.7 (Ref. 1, Sec. 6.3.2.4) 

9. Resources: Taylor Bayou is designated for recreational use, and is 
within½ mile of the site (Ref. 1, Sec. 6.3.3; Ref. 10 ; Ref. 13) 
ASSIGNED VALUE= S (Ref. 1, Sec. 6.3.3) 

10. Sensitive Environments: 

10a. Actual Contamination: There are no s ensitive environments that are 
subject to actual contamination. 
ASSIGNED VALUE= 0 (Ref. 1, Sec. 6.3.4 .1) 
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10b. Potential Contamination: The following is a lis t of sensitive 
environments found within the 4 mile target distance limit: 

Assigned 

Sensitive Environment 
Assigned Distance Distance Value x 

Value (miles) Weights Distance 
'Weight 

National Estuary 
Program: Armound 100 3 0.0023 0.23 
Bayou National Park 

Taylor Bayou so 1 0.016 0.8 

Taylor Lake so 2 0.0051 0.255 

Clear Lake 25 4 0 . 0014 0.035 

Sum 1. 32 

(Ref. 1, Table 4-13, Sec. 4.1.4.3.1.3 ; Table 6-14, Sec. 6 .3 .4.2; Ref. 7; 
Ref. 9). 

EP = (0.10) (1 . 32) = 0.132 

ASSIGNED VALUE= 0.132 (Ref. 1, Sec. 6.3.4.2) 



PROJECTED 

HRS SCORING PACKAGE 
DIXIE CHEMICAL (TXD008088247) 

(Page 17) 

10b. Potential Contamination: The following is a list of sensitive 
environments found within the 4 mile target distance limit: 

Sensitive Assigned Distance Distance Assigned Value x 
Environment Value (miles) Weights Distance Weight 

National Estuary 
Program: Armound 100 3 0.0023 0.23 
Bayou National Park 

Taylor Bayou 50 1 0.016 0.8 

Taylor Lake 50 2 0.0051 0.255 

Clear Lake 25 4 0.0014 0.035 

Bald Eagle 75 DNA" DNA 75 

Least Interior Tern 75 DNA DNA 75 

Piping Plover 75 DNA DNA 75 

Whooping Crane 100 DNA DNA 100 

American Alligator 75 DNA DNA 75 

Sum 401. 32 

(Ref. 1, Table 4-13, Sec. 4.1.4.3 .1.3; Table 6-14, Sec. 6.3.4.2; Ref. 7; 
Ref. 9) 

DNA" Does Not Apply 

EP = (0.10) (401.32) = 40.132 

ASSIGNED VALUE= 40.132 (Ref. l, Sec. 6.3.4.2) 



SSI PRESCORE SCORESHEETS 
SUMMARY SCORESHEET FOR COMPUTING SM 

Ground Waler Migration Pathway Score (Sgw) 

PRELIMINARY HRS SCORE 
DRAFT 

S PATHWAY 

35.77 

Surface Water Overland/Flood Migration Pathway Score (S0 r) NOT EVALUATED 

Ground Water to Surface Water Migration Pathway Score (Sp) NOT EVALUATED 

Soil Exposure Migrat ion P3thway Score (SJ 0.6 

Air Migration Pa thway Score (S,) 0.334 

S2 + S2 + (S2 or S2 \ + S2 
• i;w ~ ~ • 

PROJECTED HRS SCORE 
DRAFT 

S PATHWAY 

Ground Water Migration Pathway Score (Si;w) 35.77 

Surface Water Overland/Flood Migration Pathway Score (S0 r) NOT EVALUATED 

Ground Water to Surface Water Migration P:11hway Score (Sgs) NOT EV ALU A TED 

Soil Exposure Migration Pathway Score (SJ 5.4 

Air Migration Pathway Score (S.) 0.814 

[S2 + s2 + (S2 or S2 
\ + S2

] / 4 3 gw or i;s-' S 

/ [S2 + S2 + (S2 or S1 ) + sl )/4 a gw ot gs , 

S2 PATHWAY 

1,279.49 

NOT EVALUATED 

NOT EVALUATED 

0.36 

0.11156 

1,279.97 

319.99 

17.89 

S2 PATHWAY 

1,279.49 

NOT EVALUATED 

NOT EVALUATED 

29.16 

0.663 

1,309.313 

327.33 

18.09 



TABLE 3-1 

GROUND WATER MIGRATION PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXDOO8O88247); PASADENA, TEXAS - PRELIMINARY 

Factor Categories and Factors Maximum Value Value Assigned 

Likelihood of Rel ease to an Aquifer 

1. Observed Re l ease 550 550 
2. Potential to Release 

2a. Containment 10 
2b. Net Precipitation 10 
2c. Depth to Aquifer 5 
2d. Travel Time 35 
2e. Potential to Release 500 

[Lines 2a x (2b + 2c + 2d)] 
3. Likelihood of Release 550 

[Higher of Lines 1 or 2e] 

Waste Characteristics 

• 2 000 4. 
5. 
6. 

Toxicity/ Mobility 
Hazardous Waste Quantity 
Waste Characteristics 

10 000 

Targets 

7. Nearest Well 
8 . Population 

8a. Level I Concentrations 
8b. Level II Concentrations 
8c. Potential Contamination 
8d. Population (Lines 8a + 8b + 8c) 

9. Resources 
10. Wellhead Protection Area 
11 . Targets (Lines 7 + 8d + 9 + 10) 

Ground Water Migration Score for an Aquifer 

12. Aquifer Score 
[(Lines 3 x 6 x 11)/82,500] **** 

Ground Water Migration Pathway Score 

13. Pathway Score (Sgw), (Highest value from 
Line 12 for all aquifers evaluated)-** 

100 

so 

** 
•• ... 
.,. 
5 

20 
** 

100 

100 

Maximum value applies to waste characteristics category. 
Maximum value not appl icable. 

3 

0 
0 

67.8 
67.8 

5 
20 

550 

56 

95.8 

35. 77 

35 . 77 

No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

the pathway 

1 

a maximum of 60. 
2/15/90 



TABLE 4-1 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXDOO8O88247); PASADENA, TEXAS - PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

DRINKING WATER THREAT 

Likelihood of Release 

1 . Observed Release 
2. Potential to Release by Overland Flow 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland 

(Lines 2a x (2b + 2c)] 
3 . Potential to Release by Flood 

3a . Containment (Flood) 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(Lines 3a x 3b) 
4. Potential to Release 

[(Lines 2d + 3c), subject to a 
maximum of 500] 

5. Likelihood to Release 

6. 
7 . 
8. 

(Higher of Lines 1 or 4) 

Waste Characteristics 

Toxicity/Persistence 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

9. Nearest Intake 
10. Population 

10a. Level I Concentrations 
10b. Level II Concentrations 
10c. Potential Contamination 

Flow 

10d. Population (Lines 10a + 10b + 10c) 
11. Resources 

550 

10 
25 
25 

500 

10 
50 

500 

500 

550 

* 

100 

so 

5 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 

""" No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

2 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-1 (Concluded) 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); _pASADENA, TEXAS - PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

DRINKING WATER THREAT (Concluded) 

Targets (Concluded) 

12 . Targets (Lines 9 + 10d + 11) 

Drinking Water Threat Score 

1 3. Drinking Water Threat Score 
[(Lines 5 x 8 x 12)/82 , 500, 

subject to a maximum of 100] 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14. Likelihood of Release 
(Same value as Line 5) 

Waste Characteristics 

15. Toxicity/Persistence/Bioaccumulation 
16 . Hazardous Waste Quantity 
17. Waste Characteristics 

Targets 

18. Food Chain Individual 
19. Population 

19a. Potential Human Food Chain Contamination 
19b. Level I Concentrations 
19c. Level II Concentrations 
19d. Population (Lines 19a + 19b + 19c) 

20. Targets (Lines 18 + 19d) 

Human Food Chain Threat Score 

21 . Human Food Chain Threat Score 
[(Lines 14 x 17 x 20)/82,500, 

subject to a maximum of 100] 

100 

550 

.. 

1,000 

50 

100 

" Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

3 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 4-1 (Concluded) 

SURFACE YATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

ENVIRONMENTAL TRREAT 

Likelihood of Release 

22. Likelihood of Release 
(Same value as Line 5) 

Waste Characteristics 

23. Ecosystem Toxicity/Persistence/ 
Bioaccumulation 

24. Hazardous Waste Quantity 
25. Waste Characteristics 

Taq~ets 

26. Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d. Sensitive Environments 

(Lines 26a + 26b + 26c) 
27. Targets (Value from Line 26d) 

Environmental Threat Score 

28. Environmental Threat Score 
[(Lines 22 x 25 x 27)/82,500, 
subject to a maximum of 60] 

550 

• 
1,000 

.... 

60 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED 

29. Watershed Score"""" 100 
[(Lines 13 + 21 + 28), 

subject to a maximum of 100] 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE 

30. Component Score ( S0 r) "*"" 
(Highest score from Line 29 for all 
watersheds evaluated, subject to 
a maximum of 100) 

100 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

4 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-25 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

DRINKING WATER THREAT 

l. 
2. 

3. 

4 . 
5 . 
6. 

7 . 
8 . 

Likelihood of Release to Aquifer 

Observed Release 
Potential to Release 
2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Tim 
2e. Potential to Release 

(Lines 2a x (2b + 2c + 2d)] 
Likelihood of Release 
(Higher of Lines 1 or 2e) 

Waste Characteristi cs 

Toxicity/Mobility/Persistence 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

Nearest Intake 
Population 
8a . Level I Concentrations 
8b , Level II Concentrations 
8c. Potent ial Contamination 
8d. Population 

(Lines 8a + 8b + 8c) 
9. Resources 
10. Targets (Lines 7 + 8d + 9) 
11 . Drinking Water Threat Score 

[(Lines 3 x 6 x 10)/82,500, 
subject to a maximum of 100] 

550 

10 
10 

5 
35 

500 

550 

100 

so 

"" 

s 

100 

Maximwn value applies to waste characteristics category. 
Maximum value not applicable. ,.,.,. 

***• 

No specific maximum value applies to the factor. However , 
score based solely on sensiti ve environments is limited to 
Do not round to the nearest integer . 

s 

the pathway 
a maximum of 60 . 

2/1 5/90 



TABLE 4-25 (Concluded) 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS ~ PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

12. Likelihood of Release 
(Same value as Line 3) 

Waste Characteristics 

13 , Toxicity/Mobility/Persistence 
Bioaccumulation 

14. Hazardous Waste Quantity 
15. Waste Characteristics 

Targets 

16. Food Chain Individual 
17 . Population 

17a. Potential Human Food Chain 
Contamination 

17b. Level I Concentrations 
17c. Level II Concentrations 
17d. Population 

(Lines 17a + 17b + 17c) 
18. Targets 

(Values from Line 16 + 17d) 

Human Food Chain Threat Score 

19 . Human Food Chain Threat Score 
[(Lines 12 x 15 x 18)/82,500, 
subject to a maximum of 100] 

ENVIRONMENTAL THREAT 

Likelihood of Release 

20. Like lihood of Release 
(Same value as Line 3) 

550 

1,000 

50 

"* 

100 

550 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor . However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

6 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-25 (Concluded) 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

ENVIRONMENTAL THREAT (Concluded) 

Waste Characteristics 

21. Ecosystem Toxicity/Mobility/ 
Persistence/Bioaccumulation 

22. Hazardous Waste Quantity 
23 . Waste Characteristics 

Targets 

24. Sensitive Environments 
24a. Level I Concentrations 
24b. Level II Concentrations 
24c. Potential Contamination 
24d. Sensitive Environments 

(Lines 24a + 24b + 24c) 
25. Targets 

(Value from Line 24d) 

Environmental Threat Score 

26. Environmental Threat Score 
[(Lines 20 x 23 x 25)/82,500, 

subject to a maximum of 60] 

* 
* 

1,000 

** .... 
,. .. 

60 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE FOR A WATERSHED 

27. Watershed Score00 

[(Lines 11 + 19 + 26), 
subject to a maximum of lOO) J 

100 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE 

28. Component Score ( Sg5 ) **"* 
(Highest score from Line 27 for all 
watersheds evaluated, subject to a 
maximum of 100) 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to tbe factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

7 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 5-1 

SOIL EXPOSURE PATHWAY SCORESHEET 
DIXIE CHEMI CAL (TXDOO8O88247) ; PASADENA, TEXAS - PRELIMINARY 

Factor Categories and Factors Maximum Value Value Assigned 

RESIDENT POPULATION THREAT 

1. 

Likelihood of Exposure 

Likelihood of Exposure 

Waste Characteristics 

550 550 

2. 
3. 
4. 

Toxicity 
., 

10 
Hazardous Waste Quantity 
Waste Characteristics 

., 
10 000 

Targets 

5. Resident Individual 
6. Resident Population 

6a. Level I Concentrations 
6b. Level II Concentrations 
6c. Resident Population 

(Lines 6a + 6b) 
7. Workers 
8. Resources 
9. Terrestrial Sensitive Environments 
10. Targets (Lines 5 + 6c + 7 + 8 + 9) 

Resident Population Threat Score 

11. Resident Population Threat 
(Lines lax 4 x 10) 

NEARBY POPULATION THREAT 

Likelihood of Exposure 

12. Attractiveness/Assessibility 
13. Area of Contamination 
14. Likelihood of Exposur e 

100 

so 

"* 
•• 
** 

15 
5 

••• 
*" 

100 
100 
500 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 

0 

0 
0 
0 

5 
0 
0 

5 
0 

No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

8 

18 

5 

49 500 

0 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 5-1 (Concluded) 

SOIL EXPOSURE PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMINARY 

Factor Categories and Factors Maximum Value Value Assigned 

NEARBY POPULATION THREAT (Concluded) 

Waste Characteristics 

15. Toxicity 10 
16. Hazardous Waste Quantity * 10 000 
17. Waste Characteristics 

Targets 

18. Nearby Individual 
19. Population Within 1-Mile 
20. Targets (Lines 18 + 19) 

Nearby Population Threat Score 

21. Nearby Population Threat 
(Lines 14 x 17 x 20) 

SOIL EXPOSURE PATHWAY SCORE 

22. Soil Exposure Pathway Score•••• 
(Ss)[Lines (11 + 21) + 82,500 
subject to a maximum of 100] 

100 

1 

100 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

9 

0 
0 

18 

0 

0 

0. 6 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 6 - 1 

AIR MIGRATION PATHYAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PRELIMI NARY 

Factor Categories and Factors Maximum Value Value Assigned 

1. 
2. 

3. 

4. 
5. 
6. 

Likelihood of Release 

Observed Release 
Potential to Release 
2a. Gas Potential to Release 
2b. Particulate Potential to 
2c. Potential to Release 

(Highest value assigned 
Line 2a or 2b) 

Likelihood of Release 
(Higher of Lines 1 or 2c) 

Waste Characteristics 

Toxicity/Mobility 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

7. Nearest Individual 
8. Population 

8a. Level I Concentrations 
8b. Level II Concentrations 
Be. Potential Contamination 

Release 

in 

Bd. Population (Lines 8a + 8b + 8c) 
9. Resources 
10. Sensitive Environments 

10a. Actual Contamination 
10b. Potential Contamination 
10c. Sensitive Environments 

(Lines 10a + 10b) 
11. Targets 

(Lines 7 + 8d + 9 + 10c) 

Air Migration Pathway Score 

12. Pathway Score (Sa) 
[(Lines 3 x 6 x 11)/82,500]"*** 

550 0 

500 330 
500 77 

500 330 

550 

0.08 .. 10 000 
100 

so 20 

"'' 0 
** 0 .... 2.7 .... 2.7 
5 5 

*** 0 
*** 0.132 
**" 0.132 

** 

100 

,. ... Maximum value applies to waste characteristics category . 
Maximum value not applicable . 

330 

3 

27.83 

0.334 

...... No specific maximum value applies to the factor . However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

the pathway 

10 

a maximum of 60 . 
2/15/90 



TABLE 3-1 

GROUND WATER MI GRATION PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

Factor Categories and Factor s 

Likelihood of Rel ease to an Aquifer 

Maximum Value Value Assigned 

1. Observed Release 550 550 
2. Potent ial to Release 

2a. Containment 10 
2b . Net Precipitation 10 
2c. Depth to Aquifer 5 
2d. Travel Time 35 
2e. Potential to Release 500 

[Lines 2a x (2b + 2c + 2d)] 
3. Likelihood of Release 550 550 

[Higher of Line s 1 or 2e] 

Waste Characteristics 

4. Toxicity/ Mobility * 2 000 
5. Hazardous Waste Quantity * 10 000 
6. Waste Characteristics 100 56 

Targets 

7. Nearest Well 50 3 
8. Population 

8a. Level I Concentrations *" 0 
8b. Level II Concentrations ** 0 
8c. Potential Contamination ** 67.8 
8d. Population (Lines 8a + 8b + 8c) ** 67 . 8 

9. Resources 5 5 
10. Wellhead Protection Area 20 20 
11. Targets (Lines 7 + 8d + 9 + 10) ** 

Ground Water Mi gration Score for an Aquifer 

12. Aquifer Score 100 
[(Line s 3 x 6 x 11)/82 , 500] **** 

Ground Water Migration Pathway Score 

13 . Pathway Score (Sgw) , (Highest value from 
Line 12 for all aquifers evaluated) **** 100 

.,., 

-lr-lrftfr 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value appl ies to the factor. However, 
score based sol ely on sensitive environments is limited to 
Do not round to t he nearest integer. 

1 

95 . 8 

35. 77 

35 . 77 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 4-1 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Max imum Value Value Ass i gned 

DRINKING WATER THREAT 

Likelihood of Release 

1. Observed Release 
2. Potential to Release by Overland Flow 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland 

[Lines 2a x (2b + 2c)] 
3. Potential to Release by Flood 

3a. Containment (Flood) 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(Lines 3a x 3b) 
4. Potential to Release 

[(Lines 2d + 3c), subject to a 
maximum of 500] 

5. Likelihood to Release 

6. 
7 . 
8. 

(Higher of Lines 1 or 4) 

Waste Characteristics 

Toxicity/Persistence 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

9. Nearest Intake 
10. Population 

10a. Level I Concentrations 
10b. Level II Concentrations 
10c. Potential Contamination 

Flow 

10d. Population (Lines IOa + 10b + 10c) 
11. Resources 

550 

10 
25 
25 

500 

10 
so 

500 

500 

550 

100 

50 

5 

Maximum value applies to waste characteristics category . 
Maximum value not applicable. 
No specific maximum value applies to the factor . However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

2 

the pathway 
a maximum of 60 . 

2/1'5/90 



TABLE 4-1 (Concluded) 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

DRINKING WATER THREAT (Concluded) 

Targets (Concluded) 

12 . Targets (Lines 9 + 10d + 11) 

Drinking Water Threat Score 

13 . Drinking Yater Threat Score 
[(Lines 5 x 8 x 12)/82,500, 

subject to a maximum of 100] 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14 . Likelihood of Release 
(Same value as Line 5) 

Waste Characteristics 

15 . Toxicity/Persistence/Bioaccumulation 
16. Hazardous Waste Quantity 
17. Yaste Characteristics 

Targets 

18. Food Chain Individual 
19 . Population 

19a. Potential Human Food Chain Contamination 
19b. Level I Concentrations 
19c. Level II Concentrations 
19d. Population (Lines 19a + 19b + 19c) 

20 . Targets (Lines 18 + 19d) 

Human Food Chain Threat Score 

21. Human Food Chain Threat Score 
[(Lines 14 x 17 x 20)/82,500, 

subject to a maximum of 100] 

100 

550 

1,000 

50 

100 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximwn value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

3 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-1 (Concluded) 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

ENVIRONMENTAL THREAT 

Likeliho_od of Release 

22. Likelihood of Release 
(Same value as Line 5) 

Waste Characteristics 

23. Ecosystem Toxicity/Persistence/ 
Bioaccumulation 

24. Hazardous Waste Quantity 
25. Waste Characteristics 

Targets 

26. Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d . Sensitive Environments 

(Lines 26a + 26b + 26c) 
27. Targets (Value from Line 26d) 

Environmental Threat Score 

28. Environmental Threat Score 
[(Lines 22 x 25 x 27)/82,500, 
subject to a maximum of 60] 

550 

• 
1,000 

.. 
** 
.,.,. 

** 

*" 

60 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED 

29. Watershed Score,,.,.** 100 
[(Lines 13 + 21 + 28), 

subject to a maximum of 100] 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE 

30. Component Score (S0 t) """" 
[Highes t score from Line 29 for all 
watersheds evaluated, subject to 
a maximum of 100] 

100 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor . However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

4 

the pathway 
a rna.ximum of 60 . 

2/15/90 



TABLE 4-25 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

DRINKING WATER THREAT 

1. 
2. 

3. 

4. 
5. 
6. 

7. 
8. 

Likelihood of Release to Aquifer 

Observed Release 
Potential to Release 
2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Tim 
2e. Potential to Release 

(Lines 2a x (2b + 2c + 2d)] 
Likelihood of Release 
(Higher of Lines 1 or 2e) 

Waste Characteristics 

Toxicity/Mobility/Persistence 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

Nearest Intake 
Population 
8a. Level I Concentrations 
8b. Level II Concentrations 
8c. Potential Contamination 
8d. Population 

(Lines 8a + 8b + 8c) 
9. Resources 
10. Targets (Lines 7 + 8d + 9) 
11. Drinking Water Threat Score 

[(Lines 3 x 6 x 10)/82,500, 
subject to a maximum of 100] 

550 

10 
10 

5 
35 

500 

550 

100 

so 

5 

100 

.,. 
Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However , 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

5 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-25 (Concluded) 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

12. Likelihood of Release 
(Same value as Line 3) 

Waste Characteristics 

13. Toxicity/Mobility/Persistence 
Bioaccumulation 

14. Hazardous Waste Quantity 
15. Waste Characteristics 

Targets 

16. Food Chain Individual 
17. Population 

17a . Potential Human Food Chain 
Contamination 

17b . Level I Concentrations 
17c. Level II Concentrations 
17d. Population 

(Lines 17a + 17b + 17c) 
18 . Targets 

(Values from Line 16 + 17d) 

Human Food Chain Threat Score 

19. Human Food Chain Threat Score 
[(Lines 12 x 15 x 18)/82, 500, 
subject to a maximum of 100) 

ENVIRONMENTAL THREAT 

Likelihood of Release 

20. Likelihood of Release 
(Same value as Line 3) 

550 

1 ,000 

50 

"" 

100 

550 

Maximum value applies to waste characteristics category. 
Maximum value not applicable . 
No specific maximum value applies to the factor. However , 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

6 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 4-25 (Concluded) 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 
DIXIE CHEMI CAL (TX.0008088247); PASADENA, TEXAS - PROJECTED 

NOT EVALUATED 
Factor Categories and Factors Maximum Value Value Assigned 

ENVIRONMENTAL THREP.T (Concluded) 

Waste Characteristics 

21. Ecosystem Toxicity/Mobility/ 
Persistence/Bioaccumulation 

22. Hazardous Waste Quantity 
23. Waste Characteristics 

Targets 

24. Sensitive Environments 
24a. Level I Concentrations 
24b. Level II Concentrations 
24c . Potential Contamination 
24d. Sensitive Environments 

(Lines 24a + 24b + 24c) 
25. Targets 

(Value from Line 24d) 

Environmental Threat Score 

26. Environmental Threat Score 
((Lines 20 x 23 x 25)/82,500, 

subject to a maximum of 60) 

* 

1,000 

*" 

.... 

60 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORE FOR A WATERSHED 

27. Watershed Score* ..... 
[(Lines 11 + 19 + 26), 
subject to a maximum of 100)) 

100 

GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCOR,£ 

28. Component Score (Sgs)"*'"· .. 
(Highest score from Line 27 for all 
watersheds evaluated, subject to a 
maximum of 100) 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer . 

7 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 5-1 

SOIL EXPOSURE PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

Factor Categories and Factors Maximum Value Value Assigned 

RESIDENT POPUIATION THREAT 

Likelihood of Exposure 

1. Likelihood of Exposure 550 550 

Waste Characteristics 

* 10 2. 
3. 
4. 

Toxicity 
Hazardous Waste Quantity 
Waste Characteristics 

* 10 000 

Targets 

5. Resident Individual 
6. Resident Population 

6a. Level I Concentrations 
6b. Level II Concentrations 
6c. Resident Population 

(Lines 6a + 6b) 
7. Workers 
8. Resources 
9. Terrestrial Sensitive Environments 
10. Targets (Lines 5 + 6c + 7 + 8 + 9) 

Resident Population Threat Score 

11. Resident Population Threat 
(Lines lax 4 x 10) 

NEARBY POPUIATION THREAT 

Likelihood of Exposure 

12. Attractiveness/Assessibility 
13. Area of Contamination 
14. Likelihood of Exposure 

100 

50 

.. ,. 
** 
** 

15 
5 .... 

** 

100 
100 
500 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 

0 

0 
0 
0 

5 
0 

40 

5 
0 

No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

8 

18 

45 

445 500 

0 

the pathway 
a maximum of 60 . 

2/15/90 



TABLE 5-1 (Concluded) 

SOIL EXPOSURE PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

Factor Categories and Factors Maximum Value Value Assigned 

NEARBY POPULATION THREAT (Concluded) 

Waste Characteristics 

15. Toxicity 
16. Hazardous Waste Quantity 

10 
10 000 

17. Waste Characteristics 100 18 

Targets 

18. Nearby Individual 
19. Population Within 1 -Mile 
20. Targets (Lines 18 + 19) 

Nearby Population Threat Score 

21. Nearby Population Threat 
(Lines 14 x 17 x 20) 

SOIL EXPOSURE PATHWAY SCORE 

22. Soil Exposure Pathway Score**** 
(S5 )[Lines (11 + 21) + 82,500 
subject to a maximum of 100 ] 

1 

100 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 
No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

9 

0 
0 

0 

0 

5.4 

the pathway 
a maximum of 60. 

2/15/90 



TABLE 6-1 

AIR MIGRATION PATHWAY SCORESHEET 
DIXIE CHEMICAL (TXD008088247); PASADENA, TEXAS - PROJECTED 

Factor Categories and Factors 

Likelihood of Release 

Maximum Value Value Assigned 

1. 
2. 

3. 

4. 
5. 
6. 

Observed Release 
Potential to Release 
2a. Gas Potential t o Release 
2b. Particulate Potential to Release 
2c. Potential to Release 

(Highest value assigned in 
Line 2a or 2b) 

Likelihood of Release 
(Higher of Lines 1 or 2c) 

Waste Characteristics 

Toxicity/Mobility 
Hazardous Waste Quantity 
Waste Characteristics 

Targets 

7. Nearest Individual 
8. Population 

8a. Level I Concentrations 
Sb. Level II Concentrations 
Sc. Potential Contamination 
8d. Population {Lines Ba+ 8b + 8c) 

9. Resources 
10. Sensitive Environments 

10a. Actual Contamination 
10b. Potential Contamination 
10c. Sensitive Environments 

(Lines 10a + 10b) 
11. Targets 

(Lines 7 + 8d + 9 + 10c) 

Air Migration Pathway Score 

12. Pathway Score (Sa) 
[ (Lines 3 x 6 x 11) /82, 500] "'"'" 

550 

500 
500 

500 

550 

100 

50 

5 

100 

0 

330 
77 

330 

0.08 
10 000 

20 

0 
0 

2.7 
2.7 
5 

0 
40.132 
40.132 

Maximum value applies to waste characteristics category. 
Maximum value not applicable. 

330 

3 

67.8 

0.814 

No specific maximum value applies to the factor. However, 
score based solely on sensitive environments is limited to 
Do not round to the nearest integer. 

the pathway 

10 

a maximum of 60. 
2/15/90 
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5.0 DESCRIPTIONS OF INDIVIDUAL UNITS 

5.1 SWMU # l - TWELVE PLANT A PROCESS AREA SUMPS 

5.1. l Information Summary 

Unit Description : ln each of the seven process areas within Plant A are sumps 

which set"ve to caL"ry storm t"unoff and process wastewater to the treatment 

system. The sumps are below gt"ade, constt"ucted of concrete, and are approxi

mately tht"ee feet in diameter. ( 17) The depth of the sumps are unknown. Two 

of the twelve sumps were observed during the VSI. 

Dates of Operation: The date of startup of these units is presumed to be the 

dates when each of the process a r eas came on-line . 

units.( 17) 

They are all active 

Wastes Managed: The sumps contain a mixture of storm runoff and process waste

water including boiler blowdown containing va rious metals, dilute dibasic 

acids, and other unspecified wastewaters.(17) 

Release Controls: The sumps are located within cut"bed, concrete-lined process 

at"eas. They each contain level activated pumps for overflow control. Water 

is pumped to the wastewater treatment system. (17) 

History of Releases: There is no documented release history for these units. 

No evidence of release was observed during the VSI . (17) 

5.1.2 Release Potential 

• Soil/Groundwater: The potential for release of hazardous constituents to 

soil from these sumps is dependent on the integrity of the sump. Based on 

the condition of the sumps observed during the VSI, the potential fo r 

release from these units is low. 

• Surface Water: There is no potential for the release of hazardous constitu

ents from the sumps to surface water as they are fully contained within 

concrete curbed areas and are equipped with level activated pumps. 

16 



• Air: Based on the non-volatile nature of the wastes placed in these units, 

there is no known potential for the release of hazardous constituents to 

air. 

• Subsurface Gas: Based on the waste types entering the sumps, there is no 

potential for the generation of subsurface gas. 

17 



5.2 SWMU 112 - SIX PLANT B PROCESS AREA SUMPS 

5.2 . 1 lnformacion Summary 

Unit Description: In each of the process areas ;1it:hin Plane B are sumps which 

serve co carry scor:n runoff and process wastewater to the treatment system. 

The sumps are below grade, conscructed of concrece, and are approximately 

three feet in diameter, (17) The depth of the sumps are unknown. 

six sumps was observed during the VSI. 

One of the 

Dates of Operation: The dace of startup of these units is presumed to be the 

dates when Plant B came on-line. They are all active units.(17) 

Wastes Managed: The sumps contain a mixture of storm runoff and process waste

water including boiler blowdown containing various metals, dilute dibasic 

acids, and other unspecified wastewaters . (17) 

Release Controls: The sumps are located within curbed, concrete-lined process 

areas, They each -contain level activated pumps for overtlow control. Water 

is pumped to the wastewater treatment system,(17) 

History of Releases: There is no documented release history for these units. 

No evidence of release was observed during the VSI.(17) 

5.2.2 Release Potential 

• Soil/Groundwater: The potential for release of hazardous constituents to 

soil from these sumps is dependent on the integrity of the sump. Based on 

the condition of the sumps observed during the VSI, the potential for 

release from these units is low. 

• Surface Water: There is no potential for the release of hazardous constitu

ents from the sumps to surface water as they are fully contained within 

concrete curbed areas and are equipped with level activated pumps. 

• Air: Based on the non-volatile nature of the wastes placed in these units, 

the re is no known potential for the release of hazardous cons ti tuents to 

air. 

18 



• Subsurface Gas: Based on the waste types entering the sumps, there is no 

potential for the generation of subsurface gas. 

19 



5.3 SWHU q3 - WEST SUHP AND DITCH 

5, 3.1 Information Summary 

Unic Description: The West Sump and Ditch receives scormwater and process 

wascewacer from Plant B, The ditch is an unlined below g rade ditch approxi-

mately three feet wide and at least two feet deep. It ex:tends along the 

western side of the Plant B area, and is terminated at the south end by the 

West Sump, The sump is approximately three feet in diameter and of unspeci-

fied depth. Water entering the sump is pumped direct l y to the Equalization 

Basin (SWMU v,8). At the ti.me of the VSI, standing water was present in the 

sump and ditch. (l 7) The unit is directly next to the discharge canal which 

carries other plant wastewaters to the Industrial Wascewater Treatment Plant. 

Dates of Operation: This sump and ditch have been active since the startup of 

Plant Bin late 1974. This is an active unit.(17) 

Wastes Managed: The sump and ditch receive waste.waters from the production of 

:dibasic. acids. These waste.waters are acidic, · but are ·not expected to contain 

other hazardous constituents. ( 17) The sump also receives storm runoff from 

the Plant B portion of the property, containing unspecified constituents. 

Release Controls: The ditch is unlined. The sump is constructed of concrete, 

(17) The sump is equipped with a level-activated pump. 

History of Releases: There is no documented history of releases from this 

unit. The lack of an impermeable lining of the ditch infers that wast~~~t~ r 

has percolated as well as being conveyed along the ditch. 

S.3.2 Release Potential 

• Soil/Groundwater: There is a high potential for past and ongoing release 

to soil and groundwater from t his unit, based on the presence of the unlined 

ditch. There is only a very low potential for release from the sump itself, 

• Surface Water: This unit is directly next to the discharge· canal which 

carries other plant wastewaters to the industrial waste treatment plant. 

20 



Overflows of the ditch during heavy rains could reach this discharge canal 

via overflow to an off-site storm ditch. There is no other apparent poten

tial for surface water releases. 

• Air: The wastes carried in this unit are not volatile , Therefore, there 

is a no potential for the release of hazardous constituents to air. 

• Subsurface Gas: Based on the inorganic nature of the wastes, there is no 

potential for the generation of subsurface gas . 

21 



5. 4 SWMU //4 - AREA l 00 SOUTH DITCH 

5.4.l Information Summary 

Uni c: Description: On the south side of Area 100 is an unlined ditch which 

carries some process wastes as well as storm runoff from the 100 Area and from 

the adjacent tank fa rm in Plant A. The ditch is approximately three feet wid~ 

and several hundred feet long. It is about one foot deep. (l 7) The process 

area i n which the ditch is located is surrounded by 3 foot high earthen and 

concrete berms. Wastewaters in this ditch £lo.., to a sump which discharges to 

the waste..,ater treatment system. 

Dates of Operation: The ditch has been present since the late 1960' s. It is 

an active unit.(17) 

Wastes Managed: The ditch carries process wastewater from the 100 Area in 

addition to stormwater. Wastewaters may contain glycidol, anhydrides, various 

surfactants, as well as other complex hydrocarbons.(17) 

Release Controls: There are no release controls for this unit other than that 

it is contained within the facility's stormwat:er control area. Overflows 

would thus be directed to a sump and pumped to the plant's wastewater treat

ment: system. 

History of Releases: There is no documented history of release for this unit. 

Although there was no standing liquid observed in the ditch during the VSI, 

sludges and mud were present, indicating a recent release to soil,(17) 

5.4.2 Release Potential 

• Soil/Groundwater: Releases to soil occur f .rom this unit on an ongoing 

bas is. There is a high potential for release to groundwater due to the 

constant hydraulic gradient serving c:.o drive hazardous constituents 

downward. 

• Surf ace Water: There is no known potential for release of hazardous consti

tuents to surface water from this unit, as it is located within Plant A's 

stormwater control area. 

22 



• Air: Wastes carried in this ditch have very low vapor pressures; thus the 

potential for release of hazardous wastes or constituents to ai r is low. 

• Subsurface Gas : The presence of organic waste consti tuents in wastewater 

continually seeping into the soil could lead to anaerobic conditions, thus 

posing a low co moderate potential for the generation of subsurface gas. 

23 



5.5 SWMU #5 - AREA 300/400 NORTH DITCH 

S,S.l lnfor~ation Summary 

Unit Description: On the north side of Area 300/400 is an unlined ditch which 

carries :;corm runoff from the 300/400 Area in Plant A. The ditch is approxi

mately three feet wide and several hundred feet long. It is about one foot 

deep.(17) The process area in which the ditch is loca t ed ls surrounded by 3 

foot high earthen and concrete berms. Wastewacers in this ditch flow co a 

sump which discharges to the wastewater treatment system.(17) 

Dates of Operation: The ditch has been present since the lace 1960's, It is 

an active unit,(17) 

Wastes Managed: The ditch carries stormwater from the 300/400 Area . Hazard

ous wastes or constituents may include butanediol and acetonitrile, as well as 

other complex hydrocarbons.(17) 

.Release Controls: There are no release controls for this unit, 

History of Releases: There is no documented history of release for this unit. 

Standing liquid was observed in the ditch during the VSI, indicating an 

ongoing release to soil.(17) 

5.5.2 Release Potential 

• Soil/Groundwater: Releases to soil of constituents in low concentrations 

occur from this unit on an ongoing basis. There is a high potential for 

release to groundwater due to the constant hydraulic gradient serving to 

drive hazardous constituents downward. 

• Surface Wat·er: There is no known potential for release of hazardous consti

tuents to surface water from this unit, as ic is located within a diked 

process area of Plant A. 

• Air: This unit carries only stormwater; therefore, constituents present 

are thought to be in low concentration and thus would present only a low 

potential for release of hazardous constituents to air. 
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• Subsurface Gas: The presence of low concentrati6ns of organic waste consti

tuents in stormwater continually seeping into the soil could lead to anaero

bic conditions, thus posing a low potential for the generation of subsur

face gas. 
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5.6 SWMU U6 - ELE~ENTARY NEUTRALIZATION fACILITY (a.k.a., Biotatron) 

5.6.1 Information Summary 

Unit Description: The Elementary Neutralization Facility (ENF) consists of 

two 50,000 gallon tanks located at the northern edge of the property west of 

former Ponds A and B (SWMU #7). The tanks are constructed of carbon steel and 

are open-copped. ( 5) The platform beneath each of the tanks is concrete, but 

the tanks are not located within a benned area of the facilicy.(17) The tanks 

currently receive wastewater from the Plant A process units. The current 

system was designed to prevent highly acidic or caustic wastewater from 

reaching any of the impoundments, thus rendering .wastes in the impoundments 

RCRA exempt. Wastewater is neutralized in the tanks by mixing acid and caustic 

wastestreams or by addition of lime, and it is then pumped to the Aeration 

Basins (SW}ll Ul0).(19) The units each have level-controlled pumps to control 

overtopping. 

The west tank ·.1as at one time used as a package biological treatment unit 

known as the Biotatron; the facility was unable to supply information concern

ing flow rates or retention times for chis ·unit when it was used for biologi

cal treatment.(17) 

Dates of Operation: The west tank of this unit was constructed sometime in 

the early 1970s; the east tank was constructed after 1984.(5,17) These are 

both active units.(17) The west tank underwent closure as a hazardous waste 

tank in 1987, under TWC regulation.(14) Wastes were removed and pumped to the 

wastewater treatment system. 

to Ponds A and B.(14) 

Remaining sludge was transferred from the tank 

Wastes Managed: Currently the ENF functions as an elementary neutralization 

These neutralized wastewaters subse-facility for acidic and caustic wastes. 

quently flow to the Aeration Basins (SWMU 910). Prior to 1984, the unit 

received process wastewater from Plant A and discharged it to Ponds A and B, 

and was used as a holding tank for Plant A liquids. Sample analyses of sludges 

in the west tank in 1984 prior to closure indicated chromium at 0~47 mg/kg, pH 
-----·---

of 10 S.U., and specific conductivity of ·18,500 umhos/cm.(12) Other hazardous 
- -·-· -· --• - - ·- · 
constituents present in this tank have not been identified by the facility. 
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Release Controls: The tanks are located on concrete platforms at the north 

edge of the property. They are both equipped with level ac tivated pumps which 

cause wastewater to enter the aeration basins.(17) The unit is located with 

the facility's stormwater control area; overflows would eventually reach sumps 

which would convey the liquid back to the wastewater treatment system. 

History of Releases: There is no documented history of releases from this 

unit; no evidence of release was observed du ring the VSI. 

5.6.2 Release Potential 

• Soil/Groundwater: Because the tanks are not located within a ber.ned or 

curbed area, there is a moderate potential for soil and groundwater release 

if the units overflow or leak. However, this potential is minimized by the 

presence of level operated pumps. 

• Surface Water: Based on the location of the tanks within the stot"mwater 

control area, there is no potential for r;elease of hazardous constituents 

to surface water. 

• Air: Although the units are open-topped, the acid and caustic wastes 

managed have very low vapor pressures; thus, there is only a low potential 

for release of hazardous constituents to air during the neutralization 

process. 

• Subsurface Gas: Based on the aboveground construction of the unit, there 

is no potential for the generation of subsurface gas. 
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5. 7 SWHU 117 - PO~DS A AND B 

5.7.l Information Summary 

Uni: Descdpt ion: Ponds A and B 1.1ere constructed in 1968 as pare of che 

facility's original wastewater treatment system. These ponds were 90 ft x 30 

ft x 2-3 fr: deep.(S) The ponds were excavated earthen impoundments wiCh 

"small dikes". ( 5) The height: and construction .mace rials of the dikes are 

unknololll. The ponds were unlined. These ponds received both process water and 

stormwater, lilhich was held and t:henl pumped co the Biot:at:ron for biological 

treat:nent.(8) The area has now been filled in and is graded tevel.(l7) The 

ponds were closed by solidifying the sludges in the pond bottoms, removing 

them, and shipping to an off-sit:e disposal facility. Verification sampling 

was conducced for several organic constituents and heavy metals to det:ermine 

whet:her any sludge remained in the bottoms of the ponds. ( 14) Sample results 

appear to indicate chat: no sludges remained. 

Dates of Operation: These ponds •Je re constructed in 1968 and used until the 

early 1980s. An independent engineering firm certified t:he ponds as closed in 

February, 1987. ( 14) 

Wast:es Managed: The ponds received stonn,ater, cooling tower blowdowu, boiler 

mud drum wastes, and domestic wastewater. These wastes may have contained 

various complex hydrocarbons and heavy metals.(13) All liquids had been 

removed from the ponds as of 1984; rainwater was pumped from the ponds to 

prevent liquids from accumulating.(8) 

Release Controls: These ponds were not lined; they were surrounded by small 

dikes.(5) They are now closed and covered; the area was graded and level at 

the time of the VSI.(17) 

History of Releases: Groundwater monitoring wells installed as part of closure 

indicated the presence of acetonitrile and epichlorohydrin, as well as low 

levels of chromiWD, cadmiumt and lead. ( 16) It is not clear whether these 

ponds are the source of the contamination. 
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S.7.2 Release Potential 

• Soil/Groundwater: Groundwater releases from these units are RCRA regulated. 

There was a high potential for soil t""eleases from these ponds while they 

were active, There is no remaining potential for soil release as wastes 

have been removed from these units, and che ponds closed and covered . 

• Surface Water: There may have been a low potential fot'" release of hazard

ous constituents to surface water when the ponds were active, Because the 

units are now closed and cove t""ed, there is no remaining potential for the 

release of hazardous constituents to surface water. 

• Ai:-: There may have been a tow potential for release of hazardous consti-

tuents to air when the ponds were active. Because the units are now closed 

and covered, there is no remaining potential for the release of hazardous 

constituents to air. 

• Subsurface Gas: There may have been a lo-, po_tential for ge~eration of sub

surface gas when the ponds were active. Although the units are now closed 

and covered I there are organic compounds present in nearby groundwater 

mooitoring wells. Thus, there is a low ongoing potential for subsurface 

gas generation. 
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5.8 SWMU #8 - EQUALIZATION BASIN 

5.8.l Information Summary 

Unit Description: This RCRA regulated unit is trapezoidal in shape, with 

sides being approximately 115 ft x 65 ft, Its operating depth is approximately 

8 ft with a capacity of 200,000 gallons.(S) The unit receives wastewater from 

Plant B Process Area Sumps (SWMU U2), and is designed to equalize flow to the 

Impouodment Basin (SWMU /J9).(17) The unit is designed to overflow to the 

Impoundment Basin.(17) 

Dates of Operation: This is an active unit; its date of startup is not known. 

Wastes ~anaged: The wastes entering this unit include vessel residues from 

dibasic acid production and boiler blowdown, as iJell as runoff from the tank 

farm and process areas.(S,17) These .Jastes are inorganic and are RCRA 

hazardous due to reactivity and corrosivity. 

Release Controls: The unit is lined with· native clay. The condition of the 

clay liners could not be evaluated during the VSI. Wastewacers are allowed to 

overflow to the Impoundment basin.(17) 

History of Releases: There is no documented release history f ram this unit; 

no evidence of release was observed during the VSI. 

5.8.2 Release Potential 

• Soil/Groundwater: There is a low to moderate potential for the release of 

hazardous constituents to the soils and groundwater beneath this unit, 

depending on the condition of the native clay liners. 

• Surface Water: There is no known potential for the release of hazardous 

• 

constituents to surfac.e water since the unit is designed to overflow to the 

Equalization Basin. 

Air: Wastes managed in this 

during wastewater retention. 

unit are inorganic and no aeration occurs 

Therefore, there is no potential for the 

release of hazardous wastes or constituents to air. 
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• Subsurface Gas: There is no known potential for the generation of sub-

surface gas due to the ino r ganic nature of the waste materials, 
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5.9 SWMU U9 - IMPOUNDMENT BASIN 

5.9,1 Information Summary 

Unic Description: This triangular shaped impouodment has d imens ions of 115 ft 

x 115 ft x 150 ft, with an operating depth of approximately 8 ft.CS) The 

impoundment is lined on the bottom and sides with native clay. It can hold 

approximately 220,000 gallons of wastewater. The impoundment is entirely below 

grade; the portion of the unit above water line is vegetated. The impoundment 

receives ·,.ras t es Erom the tank farm in the Plant B area and from the Equaliza

tion Basin (SWMU /) 8).(5,17) From here it is pumped to the Aeration Basins 

(SWMU 1110) . (l 7) 

Dates of Operation : This is an active unit; its date of startup is not known. 

Wastes Managed: The wastes entering this unit include vessel residues from 

dibasic acid production and boiler blowdo"'1l, as well as runoff from the tank 

far.m and process areas . (5,17) The wastes are inorganic and are RCRA hazardous 

ciae to reactivity and corrosivity. 

Release Controls: The impoundment is lined with native clay. The condition 

of the liner could not be evaluated during the VSI. The pond is equipped with 

manually operated pumps to pump wastewater to the Aeration Basins . The unit 

is contained within the facility's stormwater control area. Overflows from 

the unit would eventually reach sumps which would pump the water back to the 

wastewater treatment system. 

History of Releases: There is no documented history of releases from this 

impoundment. No evidence of release was observed during the VSI . 

5.9 . 2 Release Potential 

• Soil/Groundwater: There is a low to moderate potential for the release of 

hazardous constituents to the soils and groundwater beneath this unit, 

depending on the condition of the native clay liners . 

• Surface Water: There is no known potential for the release of hazardous 

constituents to surface water, because any overflow will enter the storm

water control area and re-enter the wastewater treatment system. 
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• Air: Wastes 1J1anaged in this unit are inorganic and no aeration occurs 

during wastewater retention. Ther.efore, there is no potent ial for the 

release of hazardous wastes or constituents to air. 

• Subsurface Gas: There is no known potential for the generation of subsur

face gas due to the inorganic nature of the wastewater. 
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5.10 SWMU UlO - NORTH AND SOUTH AERATION BASINS 

5.10 . l Information Summary 

Unit Description: The North and South Aeration Basins are triangular shaped 

basins located in the eastern portion of the Plant B. They are each 125 ft x 

225 ft x 250 ft, with an operating depth of approximately 12 ft.(5) They each 

have an operating capacity of approximately 1.3 million gallons.(5) The ponds 

have beras. approximately 3 f t above grade. The impoundments are lined, have a 

2 foot thick clay liner, leachate collection system, a 1.5 ft clay liner, and 

crushed limestone . (S) It is unknown whether they were first constructed with 

the liners in place. The ponds contain floating aeration units. ( 4) Waste

water flows from the ENF (SWHU U6) to the North Aeration Basin, then overflows 

to the South Aeration Basin, and is subsequently discharged to the Gulf Coast 

Waste Disposal Authority Industrial Wastewater Treatment Plant via the dis

charge canal.(17) 

Dates of Operation: The age of these units is no.t known. They are currently 

active.(17) 

Wastes Managed: These units receive neutralized wastewater from the ENF. As 

such, these_wastes would include neutralized dibasic acids, diethvlene and tri

ethylene glycols, di basic esters, butanediol, acetonitrile, and methanol. (4) 

In 1984, sludges from this unit were analyzed and characterized as Class II 

wastes under the Texas regulations . (8) Sludges from one of the basins (unknown 

which one) contained 2500 mg/kg ethylene glycol.(4) 

Release Controls: The ponds are double-lined with clay, and have an intermedi

ate leachate collection system.(S) The facility repaired the liner in the 

South Aeration Basin in 1984 for unspecified reasons.(8) 

History of Releases: In a 1984 inspection, the North Aeration Basin was 

reported to show evidence of overtopping. Organic stains and odors were 

present along the north side of the basin. (8) Facility representatives indi

cated that this overtopping was only foam from the impoundment . (8} No evidence 

of release was observed during the VSI. 
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5.10.2 Release Potential 

• Soil/Groundwater: Groundwater releases from these units are RCRA regu

lated. Based on the presence of liners and leachate collection system, 

there is a low potential for the release of hazardous constituents to soil. 

• Surface Water: If the impoundments overflowed, there is a l ow potential 

that wastewater may enter the discharge canal to the Industrial Wastewater 

Treatment Plant. No other releases to surface water are expected. 

• Air: Because the units are aerated and handle organic constituents, there 

is a high potential for the release of hazardous constituents to air. 

• Subsurface Gas : There is a low potential for the generation of subsurface 

gas depending on the condition of liners a·nd leachate collection systems 

for these units. 
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5.11 SWMU #ll - TANK T-1218 

5.11.l Information Summary 

Unit DescC'iption: This RCRA regulated unic is a 2,000 gallon carbon steel 

holding tank which has been used for the storage of wastes from the 1100/1200 

area of Plant A,(5) The tank is 6.5 ft in diameter and 8 ft high.(18) It is 

currently being used for the storage of products.(17) The tank is in a paved 

curbed area, with sumps which drain to the wastewater treatment system.(17) 

Dates of Operation: The date of s cartup of this tank i s unknown. 

removed from service as a waste tank in 1981.(18) 

It was 

Wastes Managed: This unit is used for the storage of wet waste epoxy 1 indus

trial process wastewater containing unspecified hydrocarbons, and tolyltrazole 

reac':_?r residues.(2) Was tes in this unit are ignitable .(18 ) 

Release Controls: The tank is in a paved curbed area, with sumps which drain 

to the wastewater treatment system. ( 17) It is of closed, fixed roof design, 

and is equipped with manual waste feed cutoff valves.(18) 

History of Releases: There is no documented history of release from this 

unit. No evidence of release was observed during the VSI. 

5.11.2 Release Potential 

• Soil/Groundwater: Based on the construction and location of the tank., 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the construction and location of the tank, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituencs during maintenance and 

cleaning. 

• Subsurface Gas: Based on the aboveground construction and locacion of the 

tank, there is no potencial for the release of hazardous constituents. 
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5.12 SWMU 012 - TANK T-1 117 

5.12.l Information Summary 

Unit Desc ription: This RCRA regulated unit is a 2 ,000 gallon carbon steel 

holding tank which has been used fo r the storage of wastes from the 1100/1200 

area of Plant A.(5) The tank is 6.5 ft in diameter and 8 ft high.(18) 1t is 

currently being used for the storage of product. ( 17) The tank is in a paved 

curbed area, with sumps which drain to the wastewater treatment system.(17) 

Dates of Operation: The tank came into use as a waste storage tank in 1981, 

replacing tank T-1218.(18) The tank is an active unit,(17) 

Wastes Managed: This unit is used for the storage of wet waste epoxy , indus

trial process wastewater containing hydrocarbons, and tolyltrazole reactor 

residues.(2) Wastes in this unit are ignitable.(18) 

Release Controls: The tank is in a pav.ed curbed area, with sumps which drain 

to the wastewater treatment system.(17) It is of closed, fixed roof design, 

and is equipped with manual waste feed cutoff valves.(18) 

His tory of Releases: There is no documented history of release from this 

unit. No evidence of release was observed during the VSI. 

5.12.2 Release Potential 

• Soil/Groundwater: Based on the construction and location of the tank, 

there is no potential for the release of hazardous constituents. 

• Surface W-ater : Based on the construction and location of the tank, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning. 

• Subsurface Gas: Based on the above ground construction and location of the 

tank, there is no potential for the release of hazardous constituents . 
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5.13 SWMU Ul3 - TANK T- 105 

5.13.l Information Summary 

Unit Description: This 8 ,000 gallon carbon steel tank is located in the 100 

Area . (5) It is on a concrete foundation is a curbed plant process area, with 

sumps that drain to the wastewater treatment system. (17) The tank is 12 ft in 

diameter and 14.5 ft high, Wastes may be piped to Tank 107 or directly to 

tanker trucks for off- site disposal.(18) The tank is only intermittently used 

for the storage of wastes, 

tank. (1 7) 

Otherwise, it is used as a product storage 

Dates of Operation : This is an active unit.(17) 

Wastes Hanaged: This unit receives alkaline wastewat er, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater , caus

tic wastes, sodium chloride brine, organic acids , and tolyltriazole reac t or 

residues.(2) Wastes in this tank a r e ignitable . (18) 

Release Controls: The closed, fixed roof tank is located on a concrete founda

tion in a diked area, with sumps -,hich drain t o the wastewater treatment 
--- - --- - ------------ ------ - ------ ---- --- - -

system. (17) The tank is equipped wit h manual waste feed cut off valves . (18) 

History of Releases: There is no documented his t ory of releases from this 

unit . No evidence of release was seen during the VSI . ( 17) 

S.13.2 Release Potent ial 

• Soil/Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazar dous constituents. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential fo r the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the relea$e of hazardous constituents during maintenance and 

cleaning. 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit, there is no potential for the release of hazardous constituents. 
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5.14 SWMU #l4 - TANK T-107 

5.14.l Information Summary 

Unit Description: This 11,500 gallon carbon steel tank is located in t he 100 

Area of Plant A.(S) It is constructed on a concrete foundation and located in 

a curbed area with sumps which drain to the wastewater treatment system.(5,17) 

The tank is 12 ft in diamter and 15 ft high. Wastes may be pumped directly to 

the tank from process areas or from tank T-105.(18) This tank is only inter

mittently used for the storage of wastes i it is otherwise used for product 

storage. 

Dates of Operation: 

active unit.(17) 

The startup date of this unit is unknown. This is an 

Wastes Managed: This unit receives wastes from various production processes 

in Plant A. These wastes incl ude alkaline wastewater, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater, 

caustic wastes, sodium chloride brine, organic acids, and tolyltriazole reactor 

residues.(2) Wastes in this tank are ignitable.(18) 

Release Controls: The tank is on a concrete foundation in a curbed area, with 

sumps which drain to the wastewater treatment system. It is of closed, fixed 

roof design, and is equipped with manual waste feed cutoff valves.(18) 

History of Releases: There is no documented history of release from this 

unit. No evidence of release was seen during the YSI. 

5.14.2 Release Potential 

• Soil/ Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential for the release of hazardous constituents. 

• 1U r: Based on the organic, ignitable wastes managed, there {s a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning. 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit, there is no potential for the release of hazardous constituents. 
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5,l5 SWMU UlS - TANK T-305 

5.15,1 Information Summary 

Unit Description: This 10,000 gallon carbon steel tank is located in the 300 

area of Plant A. lt is constructed on a concrete foundation and located in a 

curbed area with sumps which drain to the wastewater treatment system,(5,17) 

The tank is 10 ft in diameter and 19 ft high. Wastes are pumped to the tank 

and periodically removed by tanker truck.(18) This tank is only intermittently 

used for the storage of wastes; it is other#ise used for product storage. 

Oates of Operation: The date of startup is unknown. This is an active unit, 

(17) 

\.lastes :-1anaged: This unit receives wastes from various production processes 

in Plant A. These wastes include alkaline wastewater, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater, 

caustic wastes, and sodium chloride brine. ( 2) Wastes in this unit are ignit:-

able. ( 18) - · 

Release Controls: The tank is constructed on a concrete foundation and located 

in a curbed area with sumps which drain to the wastewater treatment system. 
--- ---------------------------------------
(5,17) It is of closed, fixed roof design, and is equipped with manual waste 

feed cutoff valves.(18) 

History of Releases : There is no documented history of release from this 

unit. No evidence of release was seen during the VSt. 

S.15.2 Release Potential 

• Soil/Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazardous constituents. 

• Surf ace Water: Based on the location and construction of this unit, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning, 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit, there is no potential for the release of hazardous constituents. 
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5.16 SWMU #16 - TANK T-335 

5.16.l Information Summary 

Unit Description: Tank T-335 is located within Plane B, in a tank farm with a 

number of feedstock and produce tanks. Ic is used for the storage of hazard-

ous wasce generated from the Plant B production processes. This tank is the 

only tank on the facility which is dedicated to the storage of waste materials. 

(17) The tank is conscrucced of stainless steel, and has a 10,000 gallon 

capacity.(S) The tank is Ll.2 ft in diameter and 16.2 ft high.(18) It is 

located on a concrete foundation within an unpaved area. The entire tank farm 

is surrounded by earthen or oystershell berms approximately Eour feet high. 

(5, 17) 

'Dates of Operation : This unit is presumed to have come into use when opera

tions first commenced at Plant Bin 1974, This is an active unit.(17) 

Yastes Managed: Wastes managed in this unic include industrial process waste

i.ater containing unspecified · hydrocarbons• uosp·ecified organic chemicals, and 

waste organic acids. ( 5, 17) Reactor vessel · residues in this tank have been 

found to contain 42 ppm chromium.(18) 

Release Controls: The tank is a closed, fixed roof unit. It is set on a 

concrete pad, but is not individually bermed or diked.(17) Soil surrounds the 

concrete foundation. The tank is equipped with manual feed cutoff valves,(18) 

1Us tory of Releases: There is no documented release history for this unit. 

There was minor evidence of staining on the tank at the time of the VSI,(17) 

5.16.2 Release Potential 

• Soil/Groundwater: If the tank overflows, or spillage occurs during trans-

fer of contents• there is a low potential for the release of hazardous 

constituents to soil and possibly groundwater. This is due to the presence 

of soil around the concrete foundation. 

• Surface Water: Because the entire tank farm is surrounded by a benn. there 

is no potential for the release of hazardous constituents from this tank to 

surface water. 
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• Air: There is a low potential for the release of hazardous constituents 

to air from this unit, because the tank is vented, and may contain volatile 

constituents. 

• Subsurface Gas: There is no potential for subsurface gas generation 

because this unit is aboveground on a concrete platform. 
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5.17 SWMU Ul7 - DRUM WASH AREA 

5.17.l Infonuation Summary 

Unit Description: The drum wash area is located centrally in Plant A. This 

inactive unit is constructed of concrete and surrounded by a six inch concrete 

curb with a central sump which is pumped to tank T-107,(17) This area was 

used for the triple rinsing of drums prior to off-site disposal or recycling . 

(6) 

Dates of Operation: The drum wash area was constructed in the early 1970s. 

The facility ceased washing drums in 1983.(17) 

Wastes Managed: Drums which contained unspecified acids, caustics, and some 

organic chemicals were washed in this unit.(6) 

Release Controls: The unit is constructed of concrete, surrounded by curbing, 

and is equipped with a sump to divert wastes to tank T-107 or the wastewater 

treatment system.(6,17) 

History of Releases: A 1984 TDWR inspection report indicates that the sump in 

this wash area showed "signs of corrosion".(8) The entire unit appeared to be 

in good condition at the time of the VSI. 

S.17.2 Release Potential 

• Soil/Groundwater: There is a moderate potential for past releases from 

this unit, if the sump in the wash area had cracks or leaks. There is no 

ongoing potential for release, as the unit is inactive. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential for surface water releases. 

• Air: The potential for past releases to air cannot be evaluated without 

additional information regarding the wastes managed in this unit. There is 

no ongoing release potential, as this unit is inactive. 
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• Subsurface Gas: There is a low potential for past gas generation from this 

unit from organic chemical constituents , if the sump in the wash area had 

cracks or l eaks. There ls no ongoing potential for rel~ase, as the unit is 

inactive . 
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5,18 SWMU IJ18 - TEMPORARY DRUM STORAGE AREA 

5.18.1 Information Summary 

Unit Description: Located west of the Drum Wash Area (SWMU Ul7), is a 20 ft x 

30 ft area which was being used for the temporary storage of drums at the time 

of the VSI. Approximately 21 drums were located here, waiting off-site recon

ditioning. (l 7) The area in which the drums were located was under-lain by 

concrete. ( 17) 

Oates of Operation : This ls an acti.ve unit; it is unknown how long drums may 

have been stored in this area.(17) 

Wastes Managed: According to the facility, the drums contained unspecified 

solidified waste materials. Several of the drums were empcy,(17) 

Release Controls: This area is underlain by concrete pavement which was in 

good condition at the time of the VSI, No other release controls were 

observed. ( 17) 

History of Releases: 

unit. (17) 

There is no documented history of release from this 

5.18,2 Release Potential 

• Soil/Groundwater: Because the unit is underlain by concrete in good condi

tion, there is a very low potential for the release of hazardous constitu

ents to soil or groundwater, In addition, all wastes have been solidified. 

• Surface Water: Based on the location of this unit within Plant A, there is 

no potential for the release of hazardous constituents to surface water. 

• Air: Based on the good condition of the drums d~ring the VSI and the 

solidified nature of the contents of the drums, there is no potential for 

the release of hazardous constituents to air. 

• Subsurface Gas: There is no potential for the generation of subsurface 

gas, as this is an aboveground unit which is located on concrete. 

48 



5.19 SWMU #19 - SPRAY DRYER AND BAGHOUSE 

S. 19 . l Information Summary 

Unit Description: The Spray Dryer and Associated Baghouse · .. as used for the 

drying of unspecified materials produced at Plane A. The unit is a Cyclone 

dryer; it is located on concrete within a bermed area. The process capacity 

of this unie could not be identified during the VSI. The unit is now used in 

drill mud . production and no longer produces a dusty waste. 'when the unit was 

actively used for drying, dusts produced were collected in an associated bag

house and placed into hoppers. The wastes were periodically removed and taken 

to a Class 11 landfill.(17) 

Dates of Operation: The unit was built in 1970 or 1971; it became inactive in 

the early 1980s.(17) 

Wastes Managed: The wastes managed in the baghouse are not i<.nown, as the 

materials were not specified by the facility during the VSI.(17) 

Release Controls: The unit is fully enclosed, and is located on a concrete 

pad within a bermed area of Plant A.(17) 

Histo'Cy of Releases : There is no documented history of releases from this 

unit. No evidence of release was observed during the VSI.(17) 

5.19.2 Release Potential 

• Soil/Groundwater: Based on the fully enclosed and contained nature of the 

unit, there is no past potential for releases to soil or groundwater. 

Because the unit is no longer used for waste storage, there is no remaining 

potential for releases. 

• Surface Water: Based on the fully enclosed and contained nature of the 

unit, there is no past potential for r eleases to surface water. Because 

the unit is no longer used for waste storage, there is no remaining poten

tial for releases. 
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• Air: There was a high potential for air releases from this unit during its 

normal operation. There is no remaining potential as the unit is no longer 

used for the same purpose. 

• Subsurface Gas: Based on the fully enclosed and contained nature of the 

unit. there is no past potential for generation of subsurface gas. Because 

the unit is no longer used for waste storage, there is no remaining poten

tial for releases. 
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5. 20 SW'MU 1l20 - TWO PLANT A SANDBOXES 

5.20.l Information Summary 

Unit Description: Two sandboxes are located at the Plant A loading/unloading 

areas where products are removed f rom storage and readied for transportation. 

These two areas consist of a concrete base, curbed area filled with sand which 

surrounds the valve pits for truck transfer areas. The curbed areas are 

approximately 5 ft x 10 ft with 6 inch high curbs.(17) The boxes are designed 

to retain leaks from minor spills occurring when hose connections are changed 

at the pipes. When the sand becomes saturated, it is shovelled into drums 

which are taken to the Container Storage Building (SWMU 1122). 

then brought in, 

New sand is 

Dates of Operation: The initial dates of use of this unit are unknown. The 

sanboxes are actively used.(17) 

t-las tes Hanaged: The sandboxes may receive material from any of the products 

made in the Plant A area,. These products all contain complex hydrocarbons, 

and may be highly acidic, caustic, or ignitable.(17) 

are very viscous and solidify with exposure to air. 

However, these wastes 

Release Controls: The areas are underlain by concrete and surrounded by 6-inch 

high curbs.(17) 

History of Releases: There is no documented history of release. No evidence 

of release was seen during the VSI. 

5.20.2 Release Potential 

• Soil/Groundwater: There is a low potential for the release of hazardous 

constituents because the unit is located on a concrete slab, is curbed, and 

is within a diked plant area. 

• Surface Water: There is a low potential for the release of hazardous con

stituents because the unit is located on a concrete slab, is curbed, and is 

within a diked plant area. In addition, the collected hazardous wastes are 

in a solidified state. 
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• Air: rhere is a low potential for air release from any volatile constitu

ents in the products spilled . The material is very viscous and binds the 

sand; therefore, there ls no known potential for particulate release. 

• Subsur f ace Gas: There is no known potential for subsurface gas generation 

from this unit because of the aboveground nature of the uni t. 
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5.21 SWMU #21 - PLANT B TRUCK TRANSFER AREA 

5.21.l Information Summary 

Unit Description : The truck transfer area is located in the southwest corner 

of Plant Band is the area where both wastes and products are transferred from 

s t orage tanks to tanker trucks. The transfer pad, which is approximately 5 ft 

x: 5 ft, is constructed of concrete. It is without curbing or other secondary 

containment. Any liquids on the pad drain to an unlined ditch, which eventu

ally reaches the West Sump and Ditch (SWMU U3).(17) 

Oates of Operation: The area has probably been used since Plant B opened in 

1974. It is an active unit.(17) 

Wastes Managed: The wastes managed in this unit include the contents of Tank 

.3.35 (SWMU 1116) and any product spill.age of dibasic acids from product storage 

tanks. ( 17) 

Release Controls: There are no release controls for this unit, other than 

that it is located within the facility's stormwater control area. 

History of Releases: There ls no documented history of release from this 

unit. During the VSI, liquid with an oily sheen was observed at the edge of 

the pad and running in the unlined ditch.(17) 

5.21.2 Release Potential 

• Soil/Groundwater: Apparent soil releases were noted during the VSI. There 

is a high potential for ongoing releases to soil and groundwater based on 

the observations during the VSI, and the unlined nature of the ditch adja

cent to the transfer pad. 

• Surface Water: The unit is within the stormwater control area of Plant B. 

There is no apprent potential for the release of hazardous constituents to 

surface water from this unit . 

• Air: Based on the concentrated nature of both products and wastes managed 

at this unit, there is a low potential for release of hazardous constitu

ents to air. 
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• Subsurface Gas : Based on the presence of hydrocarbons in wastes managed in 

this unit and the ongoing release to soil, there is a low to moderate poten

tial for the generation of subsurface gas , if anaerobic conditions are 

created. 
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5. 22 S\.IMU #22 - CONTAINER STORAGE BUILDING 

5,22.l Information Summary 

Unic: Description: Drum storage of hazardous wastes is located inside a pre

fabricated metal building located in the south portion of Plant A. The build

ing is constructed on a concrete slab and has metal walls and roof . (5 , 17) It 

is not curbed around the inside. The hazardous waste drum storage portion of 

the building occupies approximately 300 square feet of the building (s torage 

for 80 drums),(5) 

Dates of Operation: It is unkno-.m when this unit was constructed . This is an 

active unit..(17) 

Wastes Ma naged: This area is used to store drums of unspecified hazardous 

wastes. Drum storage has been used for sand from the sandboxes (SWMU 020) and 

other unknown RCRA wastes.(17) Wastes in the drums are solidified. 

Release Controls:. The drums are contained inside a building with a benned 

loading dock. (17) 

History of Releases: At. the time of the VSI, all drums were in good condition 

and no staining was evident. on the floor,(17) 

5.22.2 Release Potential 

• Soil/Groundwater: Based on the location and good condition of the drums as 

observed during the VSI and the solidified state of the drum contents, 

there is no potential for soil or groundwater release from this building. 

• Surface Water: Based on the location and good condition of the drums as 

observed during the VSI, there is no potential for surface water release 

from this building. 

• Air : Based on the location and good condition of the drums as observed 

du r ing the VSI and the solidified state of the drum contents; there is no 

potencial for air release from this building, 
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• Subsurface Gas: Based on the location and ~9od condition of Che drums as 

observed during che VSI, there is no potential for subsurface gas gene ra

tion from wastes scored in this building. 
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5. 23 SW1-IU /)23 - BONEYARD 

S. 23, l Informa,tion Summary 

Unit Description: Located to the west of the Aeration Basins (SWMU dlO) is ~n 

unpaved area used for the storage of scrap metals and salvaged equipment. At 

the time of the VSI, only inert materials were stored here.(17) 

Dates of Operation: 

known. ( 17) 

This is an active unit; the first dates of use are not 

Wastes Managed: The wastes in this area are inert scrap metals and salvaged 

equipment. There are no known hazardous wastes or constituents present.(17) 

Release Controls: There are no release controls associated with this unit . (17) 

History of Releases: There is no documented history of releases from this 

unit. No evidence of release was seen during the VSI. 

5.23.2 Release Potential 

• Soil/Groundwater: There are no hazardous constituents present in this 

unit; therefore, there is no potential for releases. 

• Surface Water: There are no hazardous constituents present in this unit; 

therefore, there is no potential for releases. 

• Air: There are no hazardous constituents present in this unit; therefore, 

there is no potential for releases. 

• Subsurface Gas: There are no hazardous constituents present in this unit; 

therefore, there is no potential for releases. 
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1,0 INTRODUCTION 

l.l PURPOSE OF THE REPORT 

The 1984 Hazardous and Solid Waste Amendments (HSWA) provide new authority to 

EPA to require comprehensive corrective actions on solid waste management 

units (SWMUs) and other areas of concern at interim status haza rdous waste 

management facilities, particularly those applying for RCRA permits . These 

corrective actions are intended to address unregulated releases of hazardous 

constituents to air, surface water, soil, and g roundwater, as well as the 

generation of subsurface gas. One of the major segments of EPA' s corrective 

action program consists of RCRA Facility Assessments (RFAs) to identif y 

releases o r pot.ential releases requiring further investigation, The three 

basic. steps of an RFA consist of a preliminary review (PR) of file informa

tion, a visual site inspection (VSI) to obtain additional information on 

releases and, if necessary, a sampling visit to fill data gaps by obtaining 

field and analytical data. 

This report presents the results of the sampling visit to the Dixie Chem.ical 

Company near Pasadena, Texas. It is provided as an addendum to the PR/VSI 

report completed in August, 1987. A VSI was conducted by the A. T. Kearney 

team on July 14, 1987. The Dixie Chemical Company representative present was 

John Perrin, Environmental Specialist. The A.T. Kearney team representatives 

were Pat r icia O'Flaherty and Barry Langer of SAIC. 

The PR/VSI report recommended soil sampling at three SWMUs; EPA Region VI 

approved the recommended soil sampling, The sampling visit was conducted on 

July 16, 1987 . A.I. Kearney team members present were Patricia O'Flaherty, 

Brett Freier and Mark Allen of SAIC. 

Dixie Chemical Corporation, located approximately two miles south of Pasadena, 

Texas, is a service chemical company engaged in the manufacture, formulation, 

and packaging of chemicals on a demand basis for a wide variety of customers. 

The facility has manufactured glycols, ketones, epoxy compounds, and glycidol, 

and has formulated drill muds and other oil field chemicals. Chemicals being 

formulated or manufactured change on a frequent basis, depending on market 

demand. 
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1.2 CONTENTS OF THIS REPORT 

Section 2.0 of this report describes the sampling activities in detail. Sec

tion 3.0 presents the analytical results of sampling, and Section 4.0 includes 

conclusions and suggestions for further action for each SWMU and Area of 

Concern. The Sampling Visit Photo Log is presented in Appendix A. 
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2.0 SAMPLING VISIT 

2.1 DESCRIPTION OF VISIT 

On July 16, 1987, A.T. Kearney team participants, Patricia O'Flaherty, Brett 

Freier, and Mark Allen, collected soil samples from the Dixie Chemical Company 

Bayport facility near Pasadena, Texas. The team arrived at the site at l :00 

p.m. and briefly dicussed the sampling effort with the facility representa

tive, John Perrin. The samples were collected bet• .. een 1:00 and 3:30 p.m., 

with sample packing occurring between 3:30 and 5:00 p.m. The day was hot and 

very humid with temperatures over 90°r. A thunderstorm had occurred 

approximately one-half hour prior to collecting the samples; no standing water 

was present in the vicinity of the SWMUs sampled. No significant or unusual 

events were observed during this sampling visit. 

2.2 SA.~PLING ACTIVITIES 

A total of five soil samples and one equipment blank were collected by the 

sampling crew. Table 2.1 summarizes sampling information including sample 

identification number, sample description, and sample location. Figures 2.1 

and 2.2 show sample locations. 

semivolatile organic compounds. 

2.2.1 Samole Locations 

The samples were analyzed for volatile and 

Sample FF 275 was collected 30 feet southwest of the Plant B office building 

to serve as a background soil sample . According to facility personnel, no 

waste management activities or other operations have occurred at this 

location. The background sample was chosen so that the soil type and texture 

(as evaluated visually in the field) was similar to that of the planned SWMU 

samples. In addition, the background sample location was south of the office 

building, upwind of the prevailing wind direction, minimizing the potential 

for surface contamination from any air releases from process areas in the 

manufacturing portion of the facility. 

Sample FF 276 was collected in a unlined ditch in the Plant B area adjacent to 

the truck transfer area (SWMU #21). The truck transfer area consists of an 
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SWMU Name 

Media Sampled 

Date/Time 
Sampled 

Sampling Method 

Sample Depth 

Type of 
Container Used 

Sample 
Equipment Used 

Analyses 
Requested 

Sample Identi
fication No. 

Preservative 
Used 

Table2.l 

SUMMARY OF SAMPLING ACTIVITIES AT 
DIXIE CHEMICAL CORPORATION 

PASADENA, TEXAS 

Background 

SW of Office 

Soil 

7 /16/87 
1420 hours 

C 
. l omposite 

2-15 cm depth 

D, G 

Dedicated 
stainless 
hand auger 

Extractable 
org2nic/VOC; 
RAS 

FF 275 

None 

SWMU 14 

Area 100 
South Ditch 

Soil 

7/16/87 
1545 hours 

Grab 

2-15 cm depth 

D, G 

Dedicated 
stainless 
steel spoons 

Extractable 
organic/VOC; 
RAS2 

FF 278/279 

None 

SWMU fl 16 

Tank T-335 

Soil 

7/16/87 
1520 hours 

Grab 

2-15 cm depth 

D, G 

Dedicated 
stainless 
steel spoons 

Extractable 
org2nic/VOC; 
RAS 

FF 277 

None 

SWMU 1121 

Truck Transfe r 
Area 

Soil 

7 /16/87 
1500 hours 

Grab 

2-15 cm depth 

D, G 

Dedicated 
stainless 
steel spoons 

Extractable 
org2nic/VOC; 
RAS 

FF 276 

None 

l 
Composite sample was collected as follows: A one-foot boring was 
made, and a stainless steel spoon used to grab samples from the 
sides of the boring. Grabs were composited directly into the sample 
container. 

2voc 2 Volatile Organic Compound 
RAS= Routine Analytical Services 
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uncurbed concrete pad where wastes and products are transfecred from stocage 

tanks to tanker trucks. Any spillage occurring in this transfer area would 

drain into the drainage ditch. 

Sample FF 277 was collected within the Plant B tank facm area, from an unpaved 

area adjacent to the concrete pad underlying Tank T-335 (SWMU f/ 16). Tank 

T-335 is used for storage of hazardous wastes genecated from the Plant B 

production processes. The concrete pad underlying Tank T-335 is uncurbed and 

as a result, spillage or overflow from the tank would likely be released onto 

the unpaved area. 

Sample FF 278 was collected from an unlined ditch in the Plant A area, just 

south of Area 100 tank fa rm. The ditch (SWMU 14) collects process wastewater 

and storm runoff from the adjacent Area 100 and discharges into a wastewater 

treatment system via a sump. 

Sample FF 279 was collected from the same -location as Sample FF 278 to serve 

as a duplicate sample. 

2.2.2 Sampling Procedures 

The background soil sample (FF 275) was collected by augering a 3-foot hole 

with a stainless steel hand auger, then using a stainless steel spoon to 

collect grab samples on the side of the hole. These grab samp l es were com

posited directly to the sample container and mixed in the container. The 

remaining four soil samples were collected with dedicated stainless steel 

sampling spoons. At each sample location, the top one-half to one inch of 

soil was removed and discarded prior to collecting the sample. The sample was 

collected between 2 and 15 cm depth. 

Sampling containers consisted of 8 oz. and 4 oz. glass jars which were cleaned 

and prepared by a contract lab. At each sample location, one 8 oz. sample con

tainer was filled for the semivolatile organic compound analyses and two 4 oz. 

sample containers were filled for the volatile organic compound analyses. 

Additional sample volumes were collected at these locations for analyses by 

the facility. The samples were collected in such a manner so as to minimize 

disturbance and eliminate headspace in the sample containers. 
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At the time of collection, the samples were labeled, sealed, and scored on ice 

in a 40-gallon plastic cooler. The samples were hand delivered co the con

e ract lab in Houston during the morning of July 17, 1987. Appropriate chain

of-cuscody forms were filled out prior co sample shipping. All sample collec

tion, stot"age, and shipping activities were performed in such a manner as to 

maintain sample integrity. 

Decontamination of sampling equipment was carried out by scrubbing the spoons 

and auger in a soap solution, rinsing in tap water and rinsing again in deion

ized water. No solvents were used at the site by the sampling team. Wash and 

rinse water were disposed to the sanitary sewer with approval of the facility. 

2.3 SA.~PLING QC PROCEDURES 

An equipment blank (Sample FF 274) was also collected by the sampling team. 

This sample consisted of distilled water which was received from the contract 

lab. The distilled water was collected in one 4-liter glass container for the 

semivolatile organic compound analyses and two 40-mr glass containers for the 

volatile organic compound analyses. The samples were labeled, sealed, stored, 

and shipped in the same manner as the soil samples. 

A background sample was collected in an area identifed by the facility as 

never having been utilized for waste management activies or production activi

ties, and which was similar in soil texture to the planned SWMU soil samples. 

A duplicate sample was collected of the sample hypothesized to be most 

contaminated. 

Sampling was conducted with dedicated stainless steel spoons, eliminating the 

need to decontaminate equipment between sampling locations. 
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3.0 ANALYTICAL RESULTS SUMMARY 

Laboratory analyses were performed by Spectrix-Houston in accordance with the 

methods specified in the EPA Contract Laboratory Program, Revision 785, EPA 

Contract No. 7419. All samples were submitted through the Routine Analytical 

Services (RAS) Program. The laboratory analyses were performed according to 

the standard methods and QA/QC protocols detailed in SW- 846, "Test Methods for 

Evaluating Solid Waste'" Third Edition (EPA, November, 1986). Laboratory 

results are presented in the following tables. 

9 



Samole Number 

FF 274 

FF 275 

FF 276 

FF 277 

FF 278 

FF 279 

Table 3.1 

SAMPLING INFORMATION 

DIXIE CHEMICAL COMPi\NY, PASADENA , TEXAS 

Sample Description Samole Location 

Equipment Blank (wate r ) 
(BlOl) 

Soil (Background) Southwest of Plant 
(Bl02) Office Building 

Soil (Bl03) Ditch at Truck 
Transfer Point 

Soil (Bl04) East- of Tank 335 

B 

Soil (AlOS) South Ditch-Adjacent 
Ar ea 100 Tank Farm 

Soil (Al06) South Di t ch Adjacent 
(Duplicate) Area 100 Tank Farm 

10 

Sample Date 

7/16/87 

7/16/87 

7/16/87 

7/16/87 

7 /16/87 

7/16/87 



Table 3. 2 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 274 
VOLATILE COMPOUNDS 

Compound Concentration 

Chloromethane 200. u 
Bromomethane 200. u 
Vinyl Chloride 200. u 
Chlo roe thane 200. u 
Methylene Chloride 1400. 
Acetone 200. u 
Carbon Disulfide 100. u 
1,1- Dichloroethene 100 . u 
1,1- Dichloroethane 100. u 
Trans-1,2-Dichloroethene 100. u 
Chlor oform 100. u 
1,2-Dichloroethane 100. u 
2-Butanone 200. -U 
1,1,1-Trichloroethane 100. u· 
Carbon Tetrachloride 100 . u 
Vinyl Acetate 200. u 
Bromodichloromethane 100 . u 
1,2- Dichloropropane 100. u 
Trans- 1,3- Dichlo r opropene 100. u 
Trichloroechene 100. u 
Dibromochlor omethane 100. u 
1,1,2-Trichloroethane 100. u 
Benzene 100. u 
cis-1,3-Dichloropropene 100. u 
2-Chloroethylvinylether 200. u 
Bromoform 100. u 
4- Mechyl-2-Pentanone 200. u 
2- Hexanone 200. u 
Tetrachloroet hene 100. u 
1,1,2,2-Tecrachloroethane 100. u 
Toluene 100. u 
Chlorobenzene 100. u 
Ethylbenzene 100. u 
Styrene 100. u 
Total Xylenes 100. u 

U - Compound analyzed for but not detected. 
The reported value is the minimum a t tain
able detection limit for the sample . 
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Table 3.3 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 274 
SE~IVOLATILE COMPOUNDS 

Comoound 

Phenol 
bis(2-Chlorethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1, 4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethyphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methyphenol 
2-Methylnaphthalene 
Hexachl orocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4 , 6-Dinitro-2-Methylphenol 

12 

Concentrat i on (ug/ 1) 

10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
so~ u 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
so. u 
10. U 
so. u 
10. U 
10. U 
so. u 
10. U 
so. u 
so. u 
10. U 
10. U 
10. U 
10. U 
10 . U 
10. U 
50 . u 
so . u 



Table 3.3 (cont'd) 

Compound Concentration 

N- Nitrosodiphenylamine (l) 10. u 
4-Bromophenyl-phenylecher 10. u 
Hexachlorobenzene 10. u 
Pentachlorophenol 50. u 
Phenanchrene 10. u 
Anchracene 10. u 
Di-n-Bucylphchalace 10 . u 
Fluoranchene 10. u 
Pyrene 10 . u 
Butylbenzylphthalate 10 . u 
3,3' - Dichlorobenzidine 20. u 
Benzo(a)Anthracene 10. u 
bis(2- Ethylhexyl)Phthalate 24. 
Chrysene 10. u 
Di-n-Octyl Phthalate 10 . u 
Benzo(b)Fluoranthene 10. u 
Benzo(k)Fluoranthene 10 . u 
Benzo(a)Pyrene 10. u 
Indeno(l,2 , 3-cd)Pyrene 10. u 
Dibenz(a,h)Anchracene 10. u 
Benzo(g,h,i)Perylene 10 . u 

U - Compound analyzed for but no t detected. 
The reported value is the minimum attain
able detection limit for the sample. 

(1) Cannot be separated from diphenylamine. 
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Table 3.4 

ANALYTICAL RESULTS FOR SAMPLE NO . FF 274 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Compound Name 

Furan, tetrahydro-

B - Compound was detected in QC blank. 

Concentration (ug/1) 

160. JB 

J - Estimated value - A l:l response factor is assumed. 
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Table 3.5 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275 
VOLATILE COMPOUNDS 

Comoound Concentration 

Chloromethane 12. u 
Bromomethane 12. u 
Vinyl Chloride 12. u 
Chloroethane 12. u 
Methylene Chloride 8. 4 
Acetone 10. BJ 
Carbon Disulfide 6.2 U 
1,1- Dichloroethene 6.2 u 
1,1-Dichloroe t hane 6.2 u 
Trans- 1,2- Dichloroethene 6. 2 u 
Chloroform 6. 2 u 
1, 2-Dichlor oethane 6. 2 u 
2-Butanone 8 . 1 BJ 
1,1,1-Trichloroethane 6.2 u 
Carbon Tetrachloride 6. 2 u 
Vinyl Acetate 12 . u 
Bromodichloromethane fr. 2 u 
1,2-Dichloropropane 6.2 u 
Trans-1 ,3- Dichloropropene 6. 2 u 
Trichloroethene 6. 2 U 
Dibromochloromethane 6.2 U 
1,1,2-Trichloroethane 6. 2 u 
Benzene 6. 2 u 
cis- 1,3- Dichlor opropene 6. 2 u 
2-Chloroethylvinylether 12 . u 
Bromoform 6. 2 u 
4-Hethyl- 2-Pent anone 12 . u 
2- Hexanone 12. u 
Tetrachloroethene 6.2 u 
1,1,2,2- Te t rachlo r oethane 6. 2 u 
Toluene 6. 2 u 
Chlorobenzene 6.2 u 
Ethylbenzene 6. 2 u 
Styr ene 6.2 u 
Total Xyl enes 6.2 u 

B - Compound was detected i n QC blank. 
J - Reported value is less than t he detection 

limi t . 
U - Compound analyzed f or but not detected. 

The reported value is the mi nimum a t tain
able detect ion limit f or the sample. 
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Table 3.6 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275 
SEMIVOLATILE COMPOUNDS 

Compound Concentra tion ( ug/kg) 

Phenol 820. u 
bis(2-Chl oret hyl)Ether 820. u 
2- Chlorophenol 820. u 
1, 3- Dichlor obenzene 820 . u 
1,4-Dichlorobenzene 820. u 
Benzyl Alcohol 820. u 
1, 2-Dichlor obenzene 820. u 
2- Methylphenol 820. u 
bis(2- Chloroisopropyl)Ether 820. u 
4- Methylphenol 820. u 
N- Nitroso-di- n- Propylamine 820. u 
Hexachloroethane 820. u 
Nitrobenzene 820. u 
lsophorone 820. u 
2-Nitrophenol 820. u 
2, 4- Diraethyphenol 820. u 
Benzoic Acid 4000. u 
bis(2-Chloroethoxy)Methane 820. u 
2,4-Dichlorophenol 820. u 
1,2 , 4- Tr ichlorobenzene 820. u 
Naphthalene 820. u 
4-Chloroaniline 820. u 
Hexachlorobutadiene 820 . u 
4-Chloro-3-Methyphenol 820. u 
2- Methylnaphthalene 820. u 
Hexachlorocycl opentadiene 820. u 
2, 4 ,6-Trichl or ophenol 820. u 
2,4 , 5- Trichl orophenol 4000. u 
2-Chloronaphthalene 820 . u 
2- Nitroaniline 4000. u 
Dimethyl Phthalate 820 . u 
Acenaphthylene 820. u 
3-Nitroaniline 4000. u 
Acenaphthene 820. u 
2,4-Dini t rophenol 4000. u 
4-Nitrophenol 4000. u 
Dibenzofuran 820. u 
2 , 4-Dinitrot oluene 820. u 
2,6- Dinitrotoluene 820 . u 
Diethylphthalate 820. u 
4-Chlorophenyl-phenylether 820. u 
Fluorene 820. u 
4-Nitroaniline 4000. u 
4,6-Dinitro- 2-Methylphenol 4000. u 
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Table 3.6 (cont'd) 

Compound Concentration 

N-Nitrosodiphenylamine (1) 820 . u 
4-Bromophenyl-phenylether 820. u 
Hexachlorobenzene 820. u 
Pentachlorophenol 4000. u 
Phenanthrene 820. u 
Anthracene 820. u 
Di- n-Butylphthalate 820. u 
Fluoranthene 820. u 
Pyrene 820. u 
But ylbenzylphthalate 820. u 
3,3' - Dichlorobenzidine 1600. u 
Benzo(a)Anthracene 820. u 
bis(2- Ethylhexyl)Phthalate 820 . u 
Chrysene 820. u 
Di- n-Octyl Phthalate 820. u 
Benzo(b)Fluoranthene 820. u 
Benzo(k)Fluoranthene 820 . u 
Benzo(a)Pyrene 820. u 
Indeno(l,2,3-cd)Pyrene 820. u 
Dibenz(a,h)Anthracene · 820. u 
Benzo(g,h,i)Perylene 820. u 

U - Compound analyzed for but not detected. 
The reported value is the minumum attain
able detection limit for the sample. 

(1) Cannot be separated from diphenylamine . 
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Table 3.7 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 275 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Compound Name 

Furan, tetrahydro-

Semivolatile Compound Name 

2-Hexanone, 5-methyl

Octane, 4-methyl

Heptane, 2 ,3,6-trimethyl-

B - Compound was detected in QC blank. 

Concentration (ug/kg) 

10. JB 

Concentration (ug/kg) 

2800. JB 

1300. J 

1900. J 

J - Estimated value - A 1:1 response factor is assumed. 
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Tabl e 3.8 

ANALYTICAL RESULTS FOR SAMPLE NO . FF 27 6 
VOLATI LE COMPOUNDS 

Compound Concent ration 

Chlor omet hane 14 . u 
Br omomethane 14. u 
Vinyl Chloride 14. u 
Chl o roe t hane 14 . u 
Met hylene Chloride 6. 8 u 
Acetone 1500. B 
Carbon Di s ulfide 6. 8 u 
1,1- Dichlor oethene 6. 8 u 
1 , 1- Dichloroe t hane 6.8 u 
Tr ans- 1, 2- Dichloroethene 6.8 u 
Chlor oform 6.8 u 
1, 2- Dichloroethane 6. 8 u 
2- Buta none 110. B 
1,1 , l - Trichloroethane 6.8 u 
Car bon Te t r achloride 6.8 u 
Vinyl Ace t a t e 14. u 
Br omodichl or omethane 6. 8 u 
1,2- Dichl oropr opane 6. 8 u 
Trans-1, 3- Dichlor opr opene 6. 8 u 
Trichlor oethene 6. 8 u 
Di br omochlor omethane 6.8 u 
1, 1, 2-Trichloroethane 6. 8 u 
Benzene 6.8 u 
cis- 1,3-Dichloropr opene 6.8 u 
2- Chloroethylvinylether 14. u 
Br omoform 6.8 u 
4-Met hyl- 2- Pentanone 14. u 
2- Hexanone 14 . u 
Tetrachl or oe t hene 6. 8 U 
1, 1,2,2- Tetrachlo r oet hane 6.8 U 
Tol uene 6.8 U 
Chl orobenzene 6.8 U 
Et hyl benzene 6. 8 u 
Styrene 2.8 J 
Total Xyl enes 6.8 U 

B - Compound was de tected i n QC blank. 
J - Repo rted value is less than the detection 

limi t . 
U - Compound ana lyzed for but not de tected. 

The repor t ed value i s t he minimum attain
abl e de t ect ion limit f or t he s ampl e. 
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Table 3.9 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 276 
SEMIVOLATILE COMPOUNDS 

Compound 

Phenol 
bis(2-Chlorethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Mechylphenol 
N-Nitroso-di-n- Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4- Dimethyphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methyphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nit roaniline 
4,6-Dinitro-2-Methylphenol 

20 

Concentration (ug/kg) 

2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 

11000~ U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 
2300. U 

2300. U 
2300. U 
2300. U 

11000. U 
2300. U 

11000. U 

1100. J 
2300. U 

11000. U 
2300. U 

11000. U 
11000. U 

2300. U 
2300. U 
2300. U 
2300. U 

2300. U 
2300. U 

11000. U 
11000. U 



Table 3. 9 (cont ' d) 

Compound Concent ration 

N- Ni t rosodiphenylamine (1) 2300. u 
4- Bromophenyl- phenylether 2300. u 
Hexachlorobenzene 2300. u 
Pencachlor ophenol 11000. u 
Phenanthrene 2300. u 
Anthracene 2300. u 
Di-n- Bucylphchalace 2300. u 
Fl uoranthene 2300. u 
Pyrene 2300. u 
Butylbenzylphthalate 2300 . u 
3,3 '-Dichlo r obenzidine 4500. u 
Benzo(a)Anthr acene 2300. u 
bis(2- Et hylhexyl)Phthalate 2800. B 
Chrysene 2300. u 
Di- n- 0ccyl Phthalace 2300. u 
Benzo(b)Fluor anthe ne 2300. u 
Benzo(k)Fluor an t hene 2300. u 
Benzo(a)Pyrene 2300. u 
Indeno(l,2 , 3- cd )Pyrene 2300 . u 
Dibenz(a , h)Anth r acene 2300. u 
Benzo(g,h,i) Per ylene 2300. u 

B - Compound was detected in QC blank. 
J - Repo r ted value is less than t he de tec t ion 

limit. 
U - Compound analyzed for but no t detected. 

The reported va l ue is the minimum a t t a in
a ble det ection limi t for the sample. 

(1) Cannot be s e pa rated f rom diphenylamine. 
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Table 3. 10 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 276 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Compound Name 

Furan, tetrahydro-

2-Propanol (ACN) 

1-Hexene 

Semivolatile Compound Name 

Octane, 4-methyl~ 

Heptane, 2,3,6-trimethyl

Butanedioic Acid, Dimethyl ester 

Pentanedioic Acid, Dimethyl ester 

Hexanedioic Acid, Dimethyl ester 

Sulfur, Mol.(S8) 

Concentration (ug/kg) 

11. JB 

8. J 

19. J 

Concentration (ug/kg) 

Oxirane, 2,2 '-[( 1-methylethylidene)bis(4 , 1-
phenyleneoxymethylene)]bis-

1500. J 

. 2200. J 

3000. J 

30000. J 

39000. J 

2600. J 

21000 . J 

B - Compound was detected in QC blank. 
J Estimated value - A 1:1 response factor is assumed. 
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Table 3. 11 

ANALYTICAL RESULTS FOR SAMPLE NO, FF 277 
VOLATILE COMPOUNDS 

Comoound Concentration 

Chloromethane 12 . u 
Bromomethane 12. u 
Vinyl Chloride 12. u 
Chlo roe thane 12. u 
Methylene Chloride 6. l u 
Acetone 12. u 
Carbon Disulfide 6 . l u 
1, 1- Dichloroethene 6. 1 u 
1,1-Dichloroet hane 6 . l u 
Trans- 1,2-Dichloroethene 6.1 u 
Chlor oform 6. 1 u 
1,2-Dichlor oethane 6. l u 
2-Butanone 6.7 BJ 
1,1,1-Trichloroethane 6.1 u 
Carbon Tetrachlor ide 6. 1 u 
Vinyl Acetate 12. u 
Bromodichlor omethane 6. 1 U ·' 
1,2-Dichloropropane 6. l u 
Trans-1 ,3- Dichloropropene 6. 1 u 
Trichloroethene 6.1 u 
Dibromochl or omethane 6.1 u 
1,1,2- Trichloroethane 6. 1 u 
Benzene 6 . 1 u 
cis- 1,3-Dichlor opropene 6. 1 u 
2-Chloroethylvinylethe r 12. u 
Br omofonn 6.1 u 
4- Methyl-2- Pentanone 12. u 
2-Hexanone 12. u 
Tetrachloroethene 6. 1 u 
1,1,2,2-Te t rachloroethane 6. 1 u 
Toluene 6.1 u 
Chlorobenzene 6. 1 u 
Ethyl benzene 6. 1 u 
St yrene 6. 1 u 
Total Xyl enes 6. 1 u 

B - Compound was detected in QC blank. 
J - Repo rted value is less than the detection 

limit . 
U - Compound analyzed fo r but not detected. 

The r eported value is the minimum attain
abl e detection limit fo r the sample. 
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Table 3.12 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 277 
SEMIVOLATILE COMPOUNDS 

Compound Concentration (ug/kg) 

Phenol 4000. u 
bis(2-Chlorethyl)Ether 4000. u 
2-Chlorophenol 4000. u 
1,3-Dichlorobenzene 4000. u 
1,4-Dichlorobenzene 4000. u 
Benzyl Alcohol 4000. u 
1,2-Dichlorobenzene 4000. u 
2-Methylphenol 4000. u 
bis(2-Chloroisopropyl)Ether 4000. u 
4-Methylphenol 4000. u 
N-Nitroso-di-n-Propylamine 4000. u 
Hexachloroethane 4000. u 
Nitro benzene 4000. u 
Isophorone 4000. u 
2-Nitrophenol 4000. u 
2,4-Dimethyphenol 4000. u 
Benzoic Acid 20000. u 
bis(2-Chloroethoxy)Methane 4000. u 
2,4-Dichlorophenol 4000. u 
1,2,4-Trichlorobenzene 4000. u 
Naphthalene 4000. u 
4-Chloroaniline 4000. u 
Hexachlorobutadiene 4000. u 
4-Chloro-3-Methyphenol 4000. u 
2-Mechylnaphthalene 4000. u 
Hexachlorocyclopencadiene 4000. u 
2,4,6-Trichlorophenol 4000. u 
2,4,5-Trichlorophenol 20000. u 
2-Chloronaphchalene 4000. u 
2-Nitroaniline 20000. u 
Dimethyl Phthalate 4000. u 
Acenaphthylene 4000. u 
3-Nitroaniline 20000. u 
Acenaphthene 4000. u 
2,4-Dinitrophenol 20000. u 
4-Nitrophenol 20000. u 
Dibenzofuran 4000. u 
2,4-Dinitrotoluene 4000. u 
2,6-Dinitrotoluene 4000. u 
Diethylphthalate 4000. u 
4-Chlorophenyl-phenylether 4000. u 
Fluorene 4000. u 
4-Nitroaniline 20000. u 
4,6-Dinitro-2-Methylphenol 20000. u 
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Table 3. 12 (cont'd) 

Compound Concent ra t ion 

N- Ni t rosodiphenylamine (l) 4000 . u 
4-Bromophenyl-phenylether 4000. u 
Hexachlorobenzene 4000. u 
Pentachlorophenol 20000. u 
Phenanthrene 4000. u 
Anthracene 4000. u 
Di-n-Butylphthalate 4000. u 
Fluorant hene 4000. u 
Pyrene 4000. u 
Butylbenzylphthalate 4000. u 
3,3'-Dichlorobenzidine 8000. u 
Benzo(a)Anthracene 4000. u 
bis(2-Ethylhexyl)Phthalate 1500. BJ 
Chrysene 4000 . u 
Di-n-Octyl Phthalate 4000. u 
Benzo(b)Fluoranthene 4000. u 
Benzo(k)Fluoranthene 4000 . u 
Benzo(a)Pyrene 4000. u 
Indeno(l,2,3-cd)Pyrene 4000. u 
Dibenz(a,h)Anthracene ;- 4000. u 
Benzo(g,h , i)Perylene 4000. u 

B - Compound was detected in QC blank. 
J - Reported value is less than the detection 

limit. 
U - Compol.lnd analyzed for but not detected. 

The reported value is the minimum attain
able detection limit for the sample. 

(l) Cannot be separated from diphenylamine, 
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Table 3.13 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 277 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Compound Name 

Furan, tetrahydro

l-Propen-2- ol, acetat e 

Semivolatile Compound Name 

2-Hexanone, 5-methyl

Heptane, 2,3,5-trimethyl-

B - Compound was detected in QC blank. 

Concentration ( ug/kg) 

7. JB 

8. J 

Concentration (ug / kg) 

3200. J B 

2000. JB 

J - Estimated value - A l:l response factor is assumed , 
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Table 3.14 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278 
VOLATILE COMPOUNDS 

Compound Concentration 

Chlor omethane 1500. u 
Bromomethane 1500. u 
Vinyl Chloride 1500. u 
Chloroethane 1500. u 
Methylene Chloride 750 . u 
Acetone 3200. 
Car bon Disulfide 750 . u 
1,1- Dichloroethene 750 . u 
1, 1- Dichloroethane 750. u 
Trans- 1, 2- Dichloroethene 414. J 
Chloroform 750. u 
1,2- Dichlor oethane 750. u 
2- But anone 3400. B 
1, 1, 1- Trichloroethane 750. u 
Ca r bon Tetrachloride 750. u 
Vinyl Aceta t e 1500 . u 
Br omodichloromethane 750. u 
1,2- Dichlor opropane 750. u 
Trans- 1,3- Dichlor opropene 750. u 
Trichloroethene 850. 
Dibromochloromechane 750. u 
1,1 , 2- Trichloroethane 750 . u 
Benzene 750. u 
cis- 1,3-Dichloropr opene 750 . u 
2- Chloroechylvinylether 1500. u 
Bromoform 750. u 
4-Methyl-2- Pentanone 1500. u 
2- He:<anone 750. u 
Te t rachlo r oet hene 750. u 
1,1,2,2- Tetrachloroethane 750. u 
Toluene 820 . B 
Chlorobenzene 750. u 
Ethyl benzene 750. u 
Styrene 750. u 
Tot al Xyl e nes 750. u 

B - Compound was detected i n QC bl ank. 
J - Reported val ue is less t han the det ection 

limit . 
U - Compound analyzed for but not detected. 

The repor ted value is t he minimum at tain
able detection limit for the samp l e . 
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Table 3.15 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278 
SEMIVOLATILE COMPOUNDS 

Compound 

Phenol 
bis(2-Chlorethyl)Ether 
2- Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Methylphenol 
N-Nitroso-di-n-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2, 4-Dimethyphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthal ene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chlor o-3-Methyphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3- Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Ni t roaniline 
4,6-Dinitro-2-Methylphenol 
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Concentration (ug/kg) 

24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000 . U 

120000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000 . U 

120000. U 
24000. U 

120000. U 
24000. U 
24000 . U 

120000 . U 
24000. U 

120000. U 
120000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 
24000. U 

120000. U 
120000. U 



Table 3.15 (cont'd) 

Comoound Concent ration 

N- Ni t rosodiphenylamine (l) 24000 . u 
4-Bromophenyl- phenylether 24000. u 
Hexachlorobenzene 24000. u 
Pentachlorophenol 120000. u 
Phena nt hrene 24000 . u 
Anth r acene 24000. u 
Di- n- But ylphthalate 800. J 
Fluoranthene 24000 . u 
Pyrene 24000. u 
Butylbenzylpht halate 24000. u 
3,3'-Di chlo robenzidine 48000. u 
Benzo(a)Ant hracene 24000. u 
bis(2-Ethylhexyl)Phthalate 5800. J 
Chrysene 24000. u 
Di- n-Octyl Phthalate 24000. u 
Benzo(b)Fluo r anthene 24000 . u 
Benzo(k)Fluoranthene 24000. u 
Benzo(a)Pyrene 24000. u 
lndeno(l,2 , 3- cd)Pyrene 24000. u 
Di benz(a , h)Anthracene 24000. u 
Be nzo(g , h,i)Perylene 24000. u 

J - Reported value is lesss than the detection 
limit. 

U - Compound analyzed for but not detected . 
The reported value is the mi numum a t tain
able detection limit fo r the sample,. 

(1) Cannot be separated from diphenylamine. 
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Table 3.16 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 278 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Comoound Name Concentration 

Furan, tetrahydro- 4600 . J 

Methane, isocyano- 5500. J 

1-Pentene, 2-methyl- 3200. J 

Pentane, 3-met hyl 15000. JB 

Tricyclo[3,3,l,13,7]Decane 7100. J 

(ug/kg) 

Semivolatile Compound Name Concentration (ug/kg) 

3- Decene, 2,2- dimethyl-,(E)-
2- Decene, 2 , 4, - dimethyl-
Cyclohexane, l,S- diethyl-2,3 , -dimet hyl
l - Tridecyn-4-ol 
3-Hexadecene, (z)-
Undecane, 4,7- dimethyl-
Nonane, 2-methyl- S- propyl-
Hexane, 2,3,3-trimethyl 
Cyclododecane 
Dodecane, l - iodo-
3-Hexadecene, (z)-
Cyclohexadecane 
Dodecane, 2,7,10- trimethyl-
3-0ct adecene, (E)-

B - Compound was detected in QC blank. 

170000. J 
1100000. J 

98000. J 
100000. J 
150000. J 

73000 . J 
270000 . J 
130000. J 

1400000. J 
880000. J 
170000. J 
300000. J 
93000. J 
51000 . J 

J - Estimated value - A 1:1 response factor is assumed. 
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Table 3.17 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 279 
VOLATILE COMPOUNDS 

Compound Concentration 

Chloromethane 1800 . u 
Bromomethane 1800 . u 
Vinyl Chloride 1800 . u 
Chloroethane 1800. u 
Methylene Chloride 910. u 
Acetone 6300. 
Carbon Disulfide 910. u 
1,1-Dichloroethene 910. u 
1,1-Dichloroethane 910. u 
Trans-1,2-Dichloroethene 2500. 
Chloroform 910. u 
1, 2-Dichloroethane 910. u 
2-Butanone 6500 . B 
1,1,l-Trichloroethane 910. u 
Carbon Tetrachlo r ide 910. u 
Vinyl Acetate 1800. u 
Bromodichloromethane 910. u 
1,2-Dichloropropane 910. u 
Trans- 1,3-Dichloropropene 910. u 
Trichloroethene 2800. 
Dibromochloromethane 910. u 
1,1,2-Trichloroethane 910. u 
Benzene 910. u 
cis-1,3-Dichloropropene 910. u 
2-Chloroethylvinylether 1800. u 
Bromoform 910. u 
4-Methyl-2-Pentanone 1800. u 
2-Hexanone 1800. u 
Tetrachloroethene 910. u 
1,1,2,2-Tetrachloroethane 910. u 
Toluene 830. B 
Chlorobenzene 910. u 
Ethylbenzene 910. u 
Styrene 910. u 
Total Xylenes 910. u 

B - Compound was detected in QC blank. 

( ug/ kg) 

U - Compound analyzed for but not detected. The 
reported value is the minimum attainable 
detection limit for the samp le. 
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Table 3. 18 

ANALYTICAL RESULTS FOR SAMPLE NO, FF 279 
SEMIVOLATILE COMPOUNDS 

Comoound 

Phenol 
bis(2-Chlorethyl)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl)Ether 
4-Hethylphenol 
N-Nitroso-di-n-Propylamine 
Hexachloroethane 
Nitro benzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethyphenol 
Benzoic Acid 
bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methyphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrocoluene 
2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-Hethylphenol 
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Concentration (ug/kg) 

71000. U 
71000. U 
71000. U 
71000. U 
71000 . U 
71000. U 
71000. U 
71000~ U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 

340000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 

340000. U 
71000. U 

340000. U 

71000. U 
71000. U 

340000. U 
17000. U 

340000. U 
340000. U 

71000. U 
71000. U 
71000. U 
71000. U 
71000. U 
71000. U 

340000. U 
340000. U 



Table 3.18 (cont'd) 

Compound Concentration 

N-Nitrosodiphenylamine (l) 71000. u 
4-Bromophenyl-phenylether 71000 . u 
Hexachlorobenzene 71000. u 
Pentachlorophenol 340000. u 
Phenanthrene 71000. u 
Anthracene 71000 . u 
Di-n-Butylphthalate 71000 . u 
Fluoranthene 71000 . u 
Pyrene 71000. u 
Butylbenzylphthalate 71000 . u 
3,3'-Dichlorobenzidine 140000. u 
Benzo(a)Anthracene 71000 . u 
bis(2-Ethylhexyl)Phthalate 5900. J 
Chrysene 71000. u 
Di-n- Occyl Phthalate 71000. u 
Benzo(b)Fluoranthene 71000. u 
Benzo(k)Fluoranthene 71000 . u 
Benzo(a)Pyrene 71000. u 
Indeno(l,2,3-cd)Pyrene 71000. u 
Dibenz(a,h)Anthracene 71000 . u 
Benzo(g , h,i)Perylene 71000. u 

J - Reported value is less than the detection 
limit. 

U - Compound analyzed for but not detected. 
The reported value is the minimum attain
able detection limit for the sample. 

(1) Cannot be separated from diphenylamine. 
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Table 3.19 

ANALYTICAL RESULTS FOR SAMPLE NO. FF 279 
TENTATIVELY IDENTIFIED COMPOUNDS 

Volatile Compound Name Concentration 

Fu ran, tetrahydro- 1700. JB 

Cyclohexane(DOT) 1700. J 

Pentane, 3-methyl 3800. J 

Iricyclo[3.3.l.13,7Jdecane 6700. J 

(ug/kg) 

Semivolatile Compound Name Concentration (ug/kg) 

3-Decene, 2,2-dimethyl-, (E)
Cyclohexane, l,S-diethyl-2,3, - dimethyl-
7- Tetradecene,(E)-
7-Hexadecene, (z)-
Undecane, 4,7-dimethyl-
Decane, 5-propyl-
Hexane, 2,3,3-crimethyl-
Cyclododecane 
Dodecane, l-iodo-
3-Hexadecene, (z)-
5-Eicosene , (E)-
Dodecane, 2,7,10-trimethyl-

B - Compound was detected in QC blank. 

&20000. J 
130000. J 
250000. J 
270000. J 
270000. J 
370000. J 
200000. J 

15000000. J 
3000000. J 
1900000. J 
1200000. J 
1000000. J 

J Estimated value - A 1:1 response factor is assumed. 
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4. 0 FINAL CONCLUSIONS AND RECOMMENDATIONS 

4 .1 SWMU SPECIFIC CONCLUSIONS AND RECOMMENDATIONS 

SWMU #1 - Twelve Plant A Process Area Sumps 

Suggested Action: No further action at this time. 

Reasons: These sumps are of concrete construction located ~ithin diked process 

areas. They were in good condition at the time of the VSI. No apparent poten

tial exists for releases of hazardous constituents to soil, groundwater, or 

surface war.er. 

SWMU f/2 - Six Plant B Process Area Sumps 

Suggested Action: No further action at this time. 

Reasons: These sumps are of concrete construction located within diked process 

areas. They were in good condition at the time of the VS! . No a~parent poten

tial exists for releases of hazardous consti_tuents to soil, groundwater, or 

surface water. 

SWMU #J - West Sump a nd Ditch 

Suggested Action: Soil sampling. 

Reasons: The ditch and sump carry stormwater and wastewater f rom the produc

tion of dibasic acid. The ditch is unlined . Liquids were present in the 

ditch at the time of the VSI. There is a high potential for soil and ground

water release from this unit. 

SilMU f/4 - Area 100 South Ditch 

Sample Number: FF 278/279 

Suggested Action: RCRA Facility Investigation 

Reasons: Based on the evidence of the single soil sample taken on the west 

end of the ditch, chlorinated and nonchlorinated solvents have been released 

to the soil beneath the Area 100 South Ditch. During discussions with the 

facility at the time of the VSl, they indicated that no chlorinated solvents 

had been used at the plant site. However, trichloroethylene and other chlori

nated solvents have also been found at high levels in the groundwater to the 
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east of Ponds A and B which were, at one time, pare of the facility's waste

water treatment system. The Area 100 South Ditch receives process water from 

the Area 100 process and stormwater, and no other sources can be identified. 

The RFI should include a source identification component in order to determine 

where chlorinated solvents have been used at the facility , and how chey have 

been disposed . 

SWMU ijS - Area 300/400 North Dicch 

Suggested Action: Soil sampling. 

Reasons: The ditch carries stormwater from the JOO/ 400 Area to a sump which 

leads to the wastewater treatment system. The ditch could handle hazardous 

constituents present in dilute concentrations in runoff or from spills in the 

process area . The ditch .,..as wee a t the time of the VSI. There is a high 

potential for Che release of haza rdous constituents to soil and groundwater. 

SWMU !.16 - Biotacron 

Suggested Accion: No further action at this time. 

Reasons: This unit now functions as an elementary neutralization unit. It 

has been closed as a RCRA unit, a nd no longer is used as a biological treat

ment system. Although the unit does not have secondary containment, it was in 

good condition at the time of the VSI. 

SWMU 17 - Ponds A and B 

Suggested Action: No further action at this time. 

Reasons: These two ponds are being closed under an approved RCRA closure 

plan. They served as holding ponds for wastewater from the Plant A area, 

which was subsequently pumped to the Biotatron. Wastes have been solidified 

and removed, and the ponds have been filled in. A single monitoring well east 

of the ponds has shown high concentrations of organic constituents. Ground

water monitoring is ongoing. 
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SWHU ll 8 - Equalization Basin 

Suggested Action: Liner condition evaluation. 

Reasons: This pond receives wastewater and stormwacer from Plant B. It is 

constructed below grade and equipped with a native clay liner. It is designed 

to overf l ow co the impoundment basin. There is a moderate potential for 

releases from this unit to soil and groundwater, and little potential for 

releases to surface water. An evaluation of the condition of the liner and 

penetration of liquid materials would serve to indicate the need for sampling 

under the ponds. 

SWHU 119 - I mooundment Bas in 

Suggested Action: Liner condition evaluation. 

Reasons: This pond receives wastewater and stormwater from the equalization 

basin. It is constructed below grade and equipped with a native clay liner. 

It is designed to pump wastewater to the aeration basins. There is a low 

potential for releases from this unit to soil and groundwater, and little 

potential for releases to surface water . An evaluation of the condition of 

the liner and penetration of liquid materials would serve co indicate the need 

for sampling under the ponds. 

SWHU f/ 10- North and South Aeration Basins 

Suggested Action: No further action at this time . 

Reasons: These units were RCRA regulated until the Biotatron was constructed 

in 1983 . They received wastes with very low or high pH. The ponds were 

constructed with double liner and leachate systems. They have been operated 

at times with inadequate freeboard, but the potential for surface water 

release is very low. 

SWHU Ull- Tank T-1218 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps and 

is located within a bermed area of the plant. 
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SWMU /112 - Tank T- l 117 

Suggested Action: No further action ac this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent 

po tential £or releases from this tank as it contains manually controlled pumps 

and is located within a bermed area of the plant. 

SWMU 1 13 - Tank T-105 

Suggested Action: No further action at this time . 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps, is 

connected to Tank T-107, and is located within a bermed area of the plant . 

SWMU ~14 - Tank T-107 

Suggested Action : No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It i s a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases f rom this tank as it contains manually controlled pumps, is 

connected to Tank T-105 , and is located within a bermed area of the plant . 

SWMU lll 5 - Tank T-305 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed , fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases ftom this tank. as it contains manually controlled pumps and 

is located within a benned area of the plant. 

SWMU dl6 - Tank T-335 

Sample ~umber: FF 277 

Suggested Act ion: 

this time. 

No further action under corrective action authorities at 
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Reasons: Sampling did not reveal the presence of any volatile or base/neutral 

acid extractable organic compounds in the soil around this tank. 

SWMU 1717 - Drum Wash Area 

Suggested Action: No further action at this time. 

Reasons: The drum wash area is an inactive area where drums were once triple

rinsed prior to reuse or off-site disposal. The area is constructed of 

concrete and is curbed. It contains a sump in the middle to receive drainage 

which subsequently is treated in the plant's wastewater treatment system. 

There is no apparent potential for releases to soil, groundwater or surface 

water. 

SWMU #18 - Temoorary Drum Storage Area 

Suggested Action: No further action at this time. 

Reasons: This drum storage area, located next to the drum wash area, is on 

concrete. There is no apparent potential for releases to soil, groundwater , 

or surface water. 

SWMU #19 - Spray Dryer and Baghouse 

Suggested Action: No further action at this time. 

Reasons: This inactive unit was used for drying of unspecified products prior 

to packaging and shipping. It is equipped with a baghouse for the control of 

dusts. The unit was in good condition with no evidence of release visible 

during the VSI. 

SWMU u20 - Two Plant A Sandboxes 

Suggested Action: No further action at this time. 

Reasons: The sandboxes in Plant A are used to prevent drippage and minor 

leaks from product transfer from pipelines to trucks from reaching the ground. 

The sand in the boxes is removed as needed, drummed and stored in the container 

storage building prior to off-site removal. The units were in good condition 

during the VSI. 
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SWMU 1121 - Plant B Truck Transfer Area 

Sample Number: FF 276 

Suggested Action: 

this time. 

No further action under corrective action authori ties at 

Reasons: Sampling did not reveal t he presence of any volatile or base / neutral 

acid extractable organic compounds in the soil in the vicinity of the SWMU. 

SWMU i/22 - Container Storage Building 

Suggested Action: No further action at this time. 

Reasons: The container storage building is located in Plant A. A portion of 

it i s used for the storage of hazardous wastes in drums f or less than 90 days. 

The bui l ding and stored waste materials were in excellent condition at the 

time of the VSI. There is no apparent potential for the release of hazardous 

constituents from this unit. 

SWMU #23 - Boneyard 

Suggested Action: No further action at this time. 

Reasons: The boneyard, located in Plant B, is used for the storage of scrap 

metal and other inert materials. No wastes containing hazardous constituents 

are present in this area. 

4. 2 RESULTS OF QC-RELATED ANALYSES 

QC analyses consisted of surrogate recovery, matrix spike and matrix spike 

duplicate recovery, methods blanks, and GC/MS tuning and mass calibration. An 

equipment blank (FF 274) was also collected in the field. Analytical results 

for sample FF 274 were presented in Tables 3.2, 3.3, and 3.4. Methylene 

chloride was the only compound detected in the equipment blank at 1400 ug/L. 

Three methods blanks were analyzed in the lab: MB!, MB2, and MB3. MB! repre

sented a low concentration level soil sample; MB2 represented a low concentra

tion level water sample and MB3 represented a medium concentration soil 

sample. Table 4. l summarizes the results of these analyses. All concent ra

tions of compounds found in these methods blanks were below the contract 
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Table 4. 1 

!1ETHODS BLANKS ANALYSES 

Compound 

Acetone 
2-Butanone 
Furan, tetrahydro 
Di-n-Butyl Phthalate 
Bis(2-ethylhexyl) Phthalate 
2-Hexone , 5-methyl 
Hexane, 2,3 , 4-trimethyl 
Heptane, 2,3,5-trimethyl 
2- Propanone, 1- cyclohexyl 

Furan, tetrahydro 
Propanoic acid, 2-mechyl-, 
3-hydroxyl 

2-Butanone 
Toluene 
Pentane , 3- methyl 

Contract Required Det ection Limit . 

Concentration 

7. 6 ug/kg J 
7. 4 ug/kg J 
9.0 ug/kg J 
8. 0 ug/kg J 

11.0 ug/kg J 
2300 . 0 ug/kg J 
1100. 0 ug/kg J 
1700 . 0 ug/kg J 
150.0 ug/kg J 

12. 0 ug/L J 
7.0 ug/L J 

9.0 ug/kg J 
4.0 ug/kg J 

23 . 0 ug/kg J 

Report ed value is less than detection limit. 
Detection limit not established. 
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required detection limit (CRDL) . Methylene chloride, acetone, and toluene are 

solvents commonly used in the lab. The presence of these compounds in the 

equipment blank or methods blanks is most likely due to unavoidable laboratory 

contamination. Phthalate esters are also commonly found in methods blanks as 

a result of labora tory contamination. 

One low level soil sample (FF 275) and one medium level soil sample (FF 279) 

were subjected to soil matrix spike (MS) and soil matrix spike duplicate (MSD) 

r ecovery analyses. For the low level sample, the MS/MSD recovery for phenol, 

2-chlorophenol, and 4-chloro-3-methylphenol were above the maximum QC limits . 

N- nitroso-di-n-propylamine MSD recovery was below the minimum QC limit in t he 

low level sample. The MS/MSD recovery for all other VOA and BNA compounds in 

the low level sample we re within specified QC limits. In addition, fo r the 

low level sample, two compounds, n-nitroso-di-n-propylamine and n-nitrophenol, 

were outside specified QC limits fo r the relative percent differences (RPD) 

between the MS and MSD samples. 

for RPO in the low level sample. 

All other compounds were within QC limits 

For the medium level sample, the MS and MSD recovery for l, 2, 4-t: richloro

benzene, 2, 4-di nitrotoluene, n-nitroso-di-n-propylamine, and l, 4-dichloro

benzene were outside QC limits. In addition, the MSD recovery for pyrene and 

4-chloro-3-methylphenol were below QC limits. The MS/MSD recovery for all 

other semivolatile compounds in the medium level sample were within specified 

QC limits. Six compounds, acenaphthene, 2,4-dinitrotoluene, pyrene, n-nitroso

di-n-propylamine, phenol, and 4-chloro-3-methylphenol were ouside specified QC 

limits for RPO in the medium level sample. All other semivolatile compounds 

were within QC limits for RPD. No VOA compound QC analyses were performed on 

the medium level sample due to operator error . Pentachlorophenol was diluted 

out of the medium level sample. 

Surrogate compounds were added to each of the five soil samples (FF 275, FF 

276, FF 277, FF 278, and FF 279), the equipment blank (FF 274), three methods 

blanks (MBl, MB2, and MB3), two soil matrix spike samples (FF 275 MS and FF 

279 MS), and two duplicate soil matrix spike samples (FF 275 MSD and 279 MSD) 

to determine percent recovery information. Surrogate recovery for 2-fluoro

biphenyl in three soil samples analyzed at low levels (FF 276 , FF 275 MS, and 
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275 MSD) was outside QC limits (above 115% recovery), possibly due to matrix 

interferences. Reanalysis of these samples was not required. BNA surrogates 

in sample FF 277 were diluted out. Surrogate recovery of all other samples 

analyzed ac low and medium levels were within QC limits. 

Instrument calibration and tuning met all contract requirements. 
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Appendix A 

FIELD SAMPLING PHOTOGRAPHS 



DIXIE CHEMICAL SAMPLING VISIT 
PHOTO LOG 
7/16/87 

1. Soap Solution for decontamination of dedicated sampling equipment prior to 
sampling. 

2. Decontamination of sampling equipment. 

3. Collection of background soil sample (Sample #FF276) southwest of Plant B 
office building. 

4. Collection of soil sample at S'WMU No. 21, the ditch at the truck transfer 
Area (Sample UFF276). 

5. Collection of soil sample at SWMU No. 21, the ditch at the truck transfer 
Area (Sample llFF276). 

6. Collection of soil sample at SWMU No. 16, Tank T-335 (Sample #FF277) . 
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1.0 INTRODUCTION 

This section of t he PR/VSI report covers the purpose and scope of the RFA 

program. The contents of the other sec tions of this report are also described. 

1.1 Purpose and Scope of the RFA ?r ogram 

The 1984 Hazardous and Solid Waste Amendments (HSWA) provide new authority to 

EPA to require comp rehensive corrective actions on solid \.laste management 

units (Sw'MUs) and other areas of concern at interim s tatus hazardous \.laste 

management facilities, particularly those applying for RCRA permi ts. These 

corrective actions are intended to address unregulated re leases of hazardous 

constituents to air , subsurface water, soil, and groundwater, as well as the 

generation of subsurface gas. 

One of the major segments of EPA 's corrective action program consists of RCRA 

Facility Assessments (RFAs) to identify releases or potential releases requir

ing further investigation. According to EPA' s RCRA Fad lit:y Assessment Guid

ance Document, the four purposes of an RFA are .to : 

1. Identify and gather information on releases at RCRA-regulated 
facilities; 

2. Evaluate solid waste management units and other areas of concern 
for releases to all media and regulated units fo r releases other 
than groundwater; 

3. Make preliminary de terminations regarding releases of concern and 
the need for further actions and interim measures at the facility; 
and 

4. Screen from further investigation those SWMUs which do not pose a 
threat to human health and the environment. 

The three basic steps of an RFA consist of a preliminary review (PR) of file 

information, a visual site inspection (VSI) to obtain additional information 

on releases and, if necessary, a sampling visit to fill data gaps by obtaining 

field arid analytical data. 

1.2 Contents of this Report 

This report presents the results of the PR and VSI of the Dixie Chemical 

Company near Pasadena, Texas. The principal sources of information used in 



conducting the PR included the facility's RCRA Part B · pemit application, 

files of EPA Region VI and the Texas Department of Water Resources, the Texas 

Water Commission, and various contractor reports prepared for Dixie. 

The VSI was conducted by the A.T. Kearney team on July 14, 1987. The Dixie 

Chemical Company representative present was John Perrin, Environmental Special

ist. The A.T . Kearney team representatives were Patricia 0'Flaherty and Barry 

Langer . 

Section 2.0 of this report contains a description of the Dixie Chemical 

facility, including its historical and current operations. Individual SWMUs 

also are identified in Section 2. 0 along with a summat"y description of the 

wastes managed by the facility. Section 3 . 0 provides an overview of the 

environmental setting at the facility, comprising meteorology and air quality, 

floodplain and surface water, geology and soils, groundwater, and receptor 

information. In Section 4 . 0, a broad assessment of rel~ase pathways is made, 

covering the potential for releases to soil, .. groundwater, surface water, and 

air. Section 5.0 contains detailed discussions of each SWMU, while Section 

6.0 covers other areas of concer n (i.e., r eleases from production areas, 

spills , and evidence of contamination of unknown origin) . Section 7.0 provides 

conclusions and recommendations, while Section 8. 0 includes a list of refer

ences. The VSI photograph log and field log are included as Appendices A and 

B to the report. 
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2.0 FACILITY DESCRIPTION 

This sect ion of the PR/VSI report identifies the location of the facility and 

presents a description of historical and current operations . It also presents 

brief descriptions of the SWMUs that were identified and the wastes managed at 

the facility . 

2. 1 Location 

The Dixie Chemical Company is located in an industrial area at 10701 Bay Area 

Boulevard approximately two miles south of the city of Pasadena, in Harris 

County, Texas (Figure 1). The facility covers approximately 22 acres and is 

bisected by a stormwater discharge canal . and the discharge canal for the Gulf 

Coast Waste Management Authority Industrial Wastewater Treatment Plant (IWTP) , 

The IWTP is located to the south of the plant site.(3,16) 

2.2 Facility Opera tions 

The Dixie Chemical Company Bayport facility is a service chemical company, 

engaged in the manufacturing, formulating, and packaging of chemicals on a 

demand basis for a wide variety of customers. In the mid-1970s the major 

products manufactured at the facility included glycols and ketones.(17) As of 

1986, about 75 percent of the plant's operations consisted of manufacture and 

formulation of organic chemicals including epoxy compounds, glycidol, and 

various glycols . Other organic and inorganic chemical accounted for an addi

tional 15 percent of the business, while the remaining 10 percent involved the 

formulation and wholesaling of drill muds and other oil field chemicals. (3) 

About 80 percent of the products formulated or packaged leave the facility 

under labels other than Dixie Chemical.(17) According to facility representa

tives, chemicals being formulated or manufactured change on a frequent basis, 

depending on market demand. 

Glycols are straight chain aliphatic hydrocarbons containing two hydroxyl 

groups. They are, as a class, considered to be of low toxicity . and have low 

vapor pressures under normal temperatures.(22) Kecones are hydrocarbons which 

may be classed as aliphatic, aromatic, or heterocyclic depending on the nature 

of the hydrocarbon group attached to the -carbonyl group. They are relatively 

volatile, as a class and are excellent solvents.(22) 
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Figure 1 

LOCATION NAP OF TIIXIE CH~IC..\L COMPA.'IT 
PASADENA, TEXAS FACILITY 

Source: USGS Tope. ~ap, League City Quadrangle, 1982 . 
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The manufacturing facility is divided into two segments: Plant A and Plant B. 

Plant A, on the west side of the storm drainage canal, occupies about 13 acres 

and includes seven separate manufacturing areas known by their numbers: 100, 

300, 400, 600, 1100, 1200, and 1400. Products made in t he 100 Area include 

glycidols, anhydrides, methoxyethoxy surfactants, and chloroglyciniol. In the 

300/ 400 Area, a cetonitrile and butanediol (butylene glycol) are made. Chlorine 

is made i n the 600 Area. The 1100/ 1200 area is used for custom blending of 

epinols. The 1400 Area is currently inactive, but at one ti~e was the site of 

dril l muds manufacture and coatings for vitamins. Other products formulated 

in unspecified areas of the plant include dibasic acids, methanol, catalysts, 

and hydrazine. Many of the products made by at the site are ignitable and 

reactive, and are strong oxidizers.(5,17,18) 

Plant B is devoted to the formulation of stearified dibasic acid. No other 

production processes occur in this area. Plant B consists of a manufacturing 

area and tank storage. Also located in the Plant B area is most of the waste

water treatment system for the entire facility.(17) 

2.3 Identification of Solid Waste Management Units 

Each of the production processes generates waste byproducts and wastewater 

from cooling, rinsewater, and process water. Based on information in the 

files reviewed and gathered during the Visual Site Inspection, 42 Solid Waste 

Management Units (SWMUs) were identified at Dixie Chemical. 

their regulatory status are shown in Tableland Figures 2 and 3. 

The SWMUs and 

Dry waste chemicals and waste sludges are pumped to one of six tanks on the 

property: T-105 (SWMU Ul3), T-107 (SWMU il4), T-305 (SWMU 015), T-1117 (SWMU 

012), T-1218 (SWMU Ull) in Plant A, and T-335 (SWMU #16) in Plant B. The bulk 

of the wastes generated at the facility are generated in Plant Band stored in 

Tank T-335; this is the only one of the six tanks which is used continuously 

for waste storage. The other five tanks are used interchangeably for waste 

and product storage.(5,17,18) 

Wastewater and stormwater is transferred to sumps located in each of the 

process areas (SWMUs !/1 and 2). In Plant A, wastewaters enter the Elementary 

Neutralization Facility (ENF) (SWMU 06) where elementary neutralization takes 
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TABLE 

SOLID WASTE XANAGEHENT UNITS AT THE D1XIE CHEMICAL FACILITY 
IN PASADENA, TEXAS 

NO. SWMU NAME RCRA REGULATED? 

Twelve Plant A Process Area Sumps No 
Six: plant B Process Area Sumps No 
West Sump and Ditch No 
Area 100 South Ditch No 
Area 300/400 North Ditch No 
Elementar y Neutralization Uni t No longer regulated 
(a.k.a. Biotatron) 
Ponds A and B Yes 
Equalization Basin No 
Impoundment Basin No 
North and South Aeration Basins No 
Tank T-1218 Yes 
Tank T-1117 Yes 
Tank T-105 Yes 
Tank T-107 Yes 
Tank T-305 Yes 
Tank T-335 Yes 
Drum Wash Area No 
Temporary Drum Storage Area No 
Spray Dryer and Baghouse No 
Two Plane A Sandboxes No 
Plant B Truck Transfer Area No 
Container Storage Building No longer regulated 
Boneyard No 
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place. From here, the neutralized water is pumped to the North and South Aera

tion Basins ( SWMU /JlO). Here, floating aerators serve to enhance microbial 

degradation of the waste material prior to its discharge under permit to the 

Gul f Coast Waste Management Authority IWTP. Stormwater runoff from each of 

the process areas is collected in unlined ditches ,..,hich flow to sumps ( SWMUs 

i/4 and 5); the water ls then pumped to the ENF (SW'MU 116), thus entering the 

wastewater treatment system.(17) 

Wastewater and stormwater in Plant B ls collected in sumps (SWMU #2) and pumped 

to the Equalization Basin (SWMU 38), then to the lmpoundment Basin ( SWMU 19); 

no treatment takes place in either of these units. From the I mpoundment Basin, 

wastewaters are pumped to the North and South Aeration Basins (SWMU #10) . 

Stormwater runoff from the Plant B process area enters t he West Sump and Ditch 

( SWMU U3), from which it is pumped to the Equalization Basin (SWMU 08) . (5,17) 

Prior to 1983, the facility maintained a somewhat different wastewater treat

ment system. Wastewater from Plant A was sent to ·Ponds A and B (SWMU IJ7) 

located west of the Biotatron. Here it was held prior to treatment in the 

Biotatron, which at that time consisted of a single 50,000 gallon tank contain-

ing a package biological treatment system for extended aeration. Flow rates 

and retention times for this tank were not available for this review. Waste

water from the Biotatron was then pumped to the aeration basins. This system 

was changed because highly acidic or caustic wastewaters were entering t he 

Aeration Basins on an intermittent basis, causing them to contain wastes which 

were considered to be RCRA regulated due to pH values outside the range of 2 

to 12 S.U. Ponds A and B were closed, wastes were removed, and the ponds were 

filled in. Sludges in the Biotatron were placed in the ponds and the biotatron 

was decontaminated. Subsequently, a second tank was constructed at the Biota

tron and the two tanks now function as an elementary neutralization unit, and 

thus are not RCRA regulated.(S,17) 

There are a number of other areas at the facility where wastes are managed. 

Drum washing used to occur in a concrete curbed area in Plant A ( SWMU Ul 7); 

this activity ceased in the early 1980s and is not expected to reoccur. A 

Temporary Drum Storage Area (SWMU Q18) was observed during the VSI to the 

north of this unit. Plant A also has a Container Storage Building (SWMU u22), 
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a portion of which is used for hazardous waste storage for less than 90 days. 

The rest of the building is used for product storage. ( 5, 17) No drum storage 

is reported to occur in Plant B.(17) 

There are truck loading/unloading areas in each of the plants. In Plant A, 

these loading areas are underlain by boxes filled with sand (SWMU !) 19) to 

catch drips and minor spillage of viscous material. The material generally 

solidifies on contact with air. The sand is periodically shovelled up, put in 

drums, and stored in the container storage building (SWMU fi22) prior to off

site removal. In Plant B, the transfer area is used for the transfer of 

wastes from Tank T- 335 (SWMU vl6) as ~ell as the transfer of products. It is 

underlain by a conc rete pad but contains no curbing or other secondary contain

ment. ( 17) 

An inactive Spray Dryer and Associated Baghouse (SWMU £119) are located in 

Plant A. The spray dryer was used to dry drilling chemicals prior to packag

ing and shipping.(17) 

An area known as the Boneyard (SWMU i.123) is located in the south central 

portion of Plant B. This area is used for the storage of scrap metal and 

salvageable materials. 

location.(17) 

No hazardous wastes or materials are stored in this 
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3,0 ENVIRONMENTAL SETTING 

This section of the PR/VSI report describes meteorology, floodplain and sur

face water characteristics, geology and soil characteristics, groundwater 

quality, and receptor information. 

3,1 Meteorology 

The Dixie Chemical facility is located in an area of humid, subtropical climate 

characterized by long, hot summers and mild winters. Humidity is generally 

high in the area following a diurnal cycle of high humidity in the early 

morning hours, followed by a drop in the middle of the day and a gradual rise 

in the evening hours. The average temperature is 77,7°F. The prevailing wind 

direction is south-southeasterly. Annual precipitation averages 52 inches per 

year . (20) 

3.2 Floodplain and Surface Water 

The facility is bisected by the water discharge canal which carries wastes to 

the Gulf Coast Waste Disposal Authority Industrial Wastewater Treatment Plant 

(IWTP) and a stormwater canal,(10) The facility is located approximately 1500 

feet northwest of Taylor Bayou, a brackish body of water which is connected 

with Galveston Bay.(10,19) 

Surface elevations of the facility range from 10 to 12 ft MSL. Floodplain 

elevations occur at 11.0 to 11 . 8 ft MSL.(18) No portions of the facility are 

known to occur in the 100 year floodplain, due to extensive diking around the 

stormwater canal. During hurricanes in the early 1980s, the facility was not 

flooded by overflow from the stormwater canal.(18) 

3. 3 Soils and Geology 

Harris County lies within the coastal plain of Texas. The geologic formations 

dip gently to the south and east to the Gulf of Mexico. The Dixie Chemical 

facility lies on the Pleistocene deposits of the Beaumont formation. This 

unit consists of 80 or more feet of clays, underlain by massive strata of 

interbedded sands and clays. The extent of the Beaumont formation beneath the 

facility is unknown. Regionally, the fonnation is as much as 500 ft thick.(20) 

11 



Two major aquifers occur in this area. The Chicot Aquifer is the upper 

regional unit, consisting of sands and silty sands. The base of the Chicot 

Aquifer in the vicinity of Dixie Chemical is at approximately - 600 ft :-!SL. 

Beneath the Chicot Aquifer is the Evangeline Aquifer , another sand unit . The 

base of the Evangeline Aquifer in the vicinity of the facility is approximately 

-3800 ft MSL.(22) In south Harris County, drinking water comes primarily from 

the Chicot Aquifer as the Evangeline Aquifer is subject to saline intrusion. 

(22) 

In the Plant A area, a clay layer has been found to extend from the surface to 

1j-20 feet below ground surface. This is underlain by a "partially confined 

aquifer" of sands and silts; this unit is 8 to 20 ft thick; Underlying the 

sand/silt layer is a red clay of unknown thickness. Similar conditions are 

found in the ~onitoring wells drilled in the Plant B area.(7 , 21) 
------ -------- ---- -------- ------------------

3.4 Groundwater 

Eight monitoring wells have been drilled in both Plants A and Bat the facil

ity. MW- l, 2, and 3 are located in Plant A and MW-4 through MW-8 are located 

in Plant B. Groundwater has been encountered at 13 to 28 ft in a silty sand 

uni t which is 6 to 20 ft thick, depending on its location a t the facility .(10) 

Both of Chicot and Evangeline Aquifers have been subject to heavy pumping, 

which has radically altered groundwater flow and recharge regimes within the 

region. ( l 9) Prior to the time of extensive pumping, the regional flow in the 

deeper aquifers was south-southeast; it is now north-northwest. ( 10) Evalua-

tions conducted by the Texas Water Commission have indicated that the ground

water flow regime in the shallow water table aquifer is complicated by proxim

ity of the discharge canal, and Taylor Bayou as well as the pumping mentioned 

above. 

Groundwate r is found at S to 13 feet below ground surface at the Dixie facil

ity.(10,21) Groundwater flow under the facility is subject to flow direction 

reve rsals.(10) Mounding of groundwater was reported under Ponds A and Bin 

1986.(10) In Plant B, shallow groundwater flow is generally west-northwest. 

( 10) Mounding of groundwater has been reported in the monitoring wells near 

the Aeration Basins (SWMU Ul0).(10) 
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Four quarters of groundwater monitoring data were available for this assess-

ment . Groundwater in MW-3 located east of Ponds A and B ( SWMU !J7) has been 

found to contain 12, 000 to 16,000 ug/L epichlorohydrin, 58,000 to 93,000 ug/ L 

trans-1,2 dichloroethylene, and 22,000 to 72,000 ug/L trichloroethylene.(16) 

Lower concentrations of other organics have also been illeasured in this • .. ell. 

Other wells do not appear to be contaminated. 

3.5 Recepto r Information 

Dixie Chemical Company is located in an industrial area southeast of the city 

of Pasadena . Southeast of the facility is a privately operated industrial 

wastewater treatment plant owned by the Gulf Coast Waste Management Authority. 

Taylor Bayou lies approximately 1500 feet southeast of the facility. According 

to the facility, there are no wells within a mile of Dixie Chemical that are 

used for drinking water.(5,18) 
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4,0 RELEASE PATHWAYS 

This section provides an overview of the potential for the release of hazard

ous constituents to the vadous environmental media, This potential is based 

on the combination of waste characteristics, facility characteristics, and 

environmental setting . 

4, l Air Pathway 

The wastes stored a t the facility in the impoundments are dilute and no t 

highly volatile . Minor air releases may occur from the Aeration Basins (SWMU 

010) as a result of the aeration activities. Other minor releases are expected 

to occur from the sumps and open ditches in the process areas (SWMUs Ul , 2, 3, 

4 , and 5) • 

4.2 Surface Water Pathway 

Mose of the plant process areas are diked with earthen or oyscershell berms, 

enclosing most of the waste management units, A potential for surface water 

release appears to exist only from the West Sump and Ditch (SWMU IJ3) . All 

other areas would drain via ditches and sumps, and eventually be run through 

the facility's wastewater treatment system. 

4 ,3 Soil Pathway 

There is a high potential for soil releases from the unlined ditches and 

unlined impoundments throughout the property, Of major concern are the 

ditches, which carry both stormwater runoff and process water flow (SWMU 04) . 

Groundwater in the vicinity of Ponds A and B (SWMU 010) is contaminated, indi

cating a past release to soil. Soil contamination may also be present in the 

vicinity of the Equalization Basin (SWMU US) and the Impoundment Basin (SWMU 

09), as these impoundments are lined only with native clay. The potential for 

releases to soil from tanks and drum storage do not appear to be significant. 

However, the tanks are located on concrete pads but are surrounded by soil, 

thus the potential for soil release does exist from leaks or spills. 

4.4 Groundwater Pathway 

Groundwater monitoring is occurring at the site in eight monitoring wells 

located in Plane Areas A and B. High concentrations of organic contaminants 
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have been ~easured in a single well located east of Ponds A and B (SWMU U7). 

(16) There is a moderate potential for the release of hazardous constituents 

to groundwater from the other impoundments and from the unlined ditches. 
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5.0 DESCRIPTIONS OF INDIVIDUAL UNITS 

5,1 SWMU # l - TWELVE PLA.~T A PROCESS AREA SUMPS 

5. 1. l Information Summary 

Unit Description : In each or the seven process areas within Plant A are sumps 

which .,;erve to carry storm runoff and process wastewater to the trea t ment 

system. The sumps are below grade, constructed of concrete, and are approxi

mately three feet in diameter. ( 17) The depth of the sumps are unirnown. Two 

of the tHelve sumps were observed during the VSI. 

Dates of Operation: The date of startup of these units is presumed to be the 

dates when each of the process areas came on-line. 

units.(17) 

They are al l active 

Wastes Managed: The sumps contain a mixture of storm runoff and process waste

water including boiler blowdown containing various metals, dilute dibasic 

acids, and other unspecified wastewaters.(17) 

Release Controls: The sumps are located within curbed, concrete-lined process 

areas. They each contain level activated pumps for overflow control. Water 

is pumped to the wastewater treatment system.(17) 

History of Releases: There is no documented release history for these units. 

No evidence of release was observed during the VSI.(17) 

5.1.2 Release Potential 

• Soil/Groundwater: The potential for release of hazardous constituents to 

soil from these sumps is dependent on the integrity of the sump. Based on 

the condition of the sumps observed during the VSI, the potential for 

release from these units is low. 

• Surface Water: There is no potential for the release of hazardous constitu

ents from the sumps to surface water as they are fully contained within 

concrete curbed areas and are equipped with level activated pumps. 
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• Air: Based on che non-volacile nature of the wastes placed in these units, 

there is no known potential for the release of hazardous constituents to 

air. 

• Subsurface Gas: Based on the waste types encering the sumps, there is no 

potential for the generation of subsurface gas. 
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5. 2 SWMU /12 - SIX PLANT B PROCESS AREA SUMPS 

5.2.l Information Summary 

Uni t Description: Io each of the process areas within Plant Bare sumps which 

serve to carry storm runoff and process •..iastewater to the treatment system. 

The sumps are below grade, cons eructed of concrete, and a re approximately 

three feet in diameter. (17) The depth of the sumps are unknown. One of the 

s ix sumps was observed during the VSI, 

Dates of Operation: The dace of startup of these units is presumed to be the 

dates when Plant B came on-line. They are all active units.(17) 

~astes Managed: The sumps contain a mixture of storm runoff and process waste

water including boiler blowdown contai ning various metals , dilute dibasic 

acids, and other unspecified wastewaters.(17) 

Release Controls : The s umps are located within curbed, concrete-lined process 

areas. They each .contain level activated pumps for overflow control. Water 

is pumped to the wastewater treatment system.(17) 

History of Releases: There is no documented release history for t hes·e units. 

No evidence of release was observed during the VSI.(17) 

5.2.2 Release Potential 

• Soil/Groundwater : The potential for re lease of hazardous constituents to 

soil from these sumps is dependent on the integrity of the sump . Based on 

the conditio n of the sumps observed during the VSI, the potential for 

release from these units is low, 

• Su,rface Water: There is no potential for the release of hazardous constitu

ents from the sumps to surface water as they are fully contained within 

concrete curbed areas and are equipped with level activated pumps. 

• Air: Based on the non- volatile nature of the wastes placed in these units, 

thece is no known potential fo r the release of hazardous constituents to 

air. 
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• Subsurface Gas: Based on the waste types entering the sumps, there is no 

potential for the generation of subsurface gas. 
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5. 3 SWHU ii) - WEST SUMP AND DITCH 

5,3.l Information Summary 

Uni~ Desc ription: The West Sump and Ditch receives stormwater and process 

was tewace r £ rom Plant B. The ditch is an unlined below grade ditch approxi-

n:iately three feet wide and at least two feet deep . It extends along t;ie 

western side of the Plant B a rea, and is terminated at the south end by the 

West Sump . The sump is approximately three feet in diameter and of unspeci-

fied depth . Water entedng the sump is pumped di rectly to the Equalization 

Basin (SWMU v8) . At the time of the VSI, standing water 1o1as present in t he 

sump and ditch.(17) The unit is directly next t:o the discharge canal which 

carries other plane wastewaters to the Industrial Wastewater Treatment Plant . 

Dates o f Ope r ation: This sump and ditch have been active since the startup of 

Plane Bin late 1974. This is an active unic. (17) 

Wastes ~anaged: The sump and ditch receive wascewacers from the production of 

dibasic acids. These wastewaters are acidic, - but are not expected to contain 

other hazardous constituents . (17) The sump also receives storm runoff from 

the Plant B portion of the property, containing unspecified constituents. 

Release Controls: The ditch is unlined. The sump is constructed of concrete, 

(17) The sump is equipped with a level-activated pump. 

History of Releases : There is no documented history of releases from this 

unit. The l ack of an impermeable lining of the ditch infers tha~ -.,~~t~~a~r~ 

has percolated as well as being conveyed along the ditch. 

S . 3.2 Release Potential 

• Soil/Groundwater: There is a high potential for past and ongoing r-elease 

to soil and groundwater from this unit, based on the presence of the unlined 

ditch. There is only a very low potential for release from the sump itself. 

• Surface Water: This unit is directly next to the discharge · canal 1Jhich 

carries other plant wastewaters to the industrial waste treatment plant. 
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Overflows of t he ditch during heavy rains could reach this discharge canal 

via overflow to an off-site storm ditch. There is no other apparent poten

tial for surface water releases. 

• Air: The wastes carried in this unit are not volatile, Therefore, there 

is a no potential for the release of hazardous constituents to air , 

• Subsurface Gas: Based on the inorganic nature of the wastes, there is no 

potential for the generati on of subsurface gas. 
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5.4 SWMU C4 - AREA 100 SOUTH DITCH 

5.4. l !nformation Summary 

Uni t Description: On Che south side of Area 100 is an unlined ditch which 

carries some process wastes as well as storm runoff from the 100 Area and from 

the adjacent tank farm in Plane A. The ditch is approximately three feet wide 

and several hundred feet long. It is about one foot deep.(17) The process 

area i n ,.,hich the ditch is located is surrounded by 3 foot high earthen and 

conc rete ber:ns. Wascewaters in this ditch flow to a sump ,.,hich discharges co 

the wastewater treatment system. 

Daces of Operation: The ditch has been present since the late 1960's. It is 

an active unit.(17) 

Wastes ~anaged: The ditch carries process wastewater from the 100 Area in 

addition t o stormwater. Wastewaters may contain glycidol, anhydrides, various 

surfactants, as well as other complex hydrocarbons.(17) 

Release Controls: There are no release controls for this unit other than that 

it is contained within the facility's stormwater control area. Overflows 

would thus be directed to a sump and pumped to the plant's wastewater treat

ment system. 

History of Releases: There is no documented history of release for this unit. 

Although there was no standing liquid observed in the ditch during the VSI, 

sludges and mud were present, indicating a recent release to soil.(17) 

S. 4.2 Release Potential 

• Soil/Groundwater: Releases to soil occur from this unit on an ongoing 

basis. There is a high potential for release to groundwater due to the 

constant hydraulic gradient serving to drive hazardous constituents 

downward. 

• Surface Water : There is no known potential for release of hazardous consti

t uent~ to surface water from this unit, as it is located within Plant A's 

stormwater control area. 
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• Air: Wastes carried in this ditch have very low vapor pressures; thus the 

potential for release of hazardous wastes or constituents to air is low. 

• Subsurface Gas: The presence of organic waste constituents in wastewater 

continually seeping into the soil could lead to anaerobic conditions, thus 

posin6 a low to moderate potential fo r the generation of subsurface gas. 
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5.5 SWMU US - AREA J00/400 NORTH DITCH 

5 . 5 . l Information Sullllllary 

Unit Description: On the north side of Area 300/400 is an unlined d itch which 

carries storm runof f from the 300/400 Area in Plane A, The ditch is approxi

mately chree feet wide and several hundred feet long . I t is about one foot 

deep. ( 17) The process area in which the ditch is located Ls surrounded by 3 

foot high earthen and concrete berms. Wastewaters in thLs ditch flow to a 

sump which discharges t o the wastewater treatment system. (17) 

Dates of Ooeration: The ditch has been present since the l ate l 9'60 ' s. It: is 

an active unit.(17) 

Wastes :ianaged: The ditch carries stormwater from the 300/400 Area. Hazard-

ous wastes or constituents may include butanediol and acetonitrile, as well as 

other complex hydrocarboas.(17) 

Release Controls: There are no release controls for this unit . 

Historv of Releases: There is no documented history of release for this unit. 

Standing liquid was observed in the ditch during the VSI, indicating an 

ongoing release to soil.(17) 

5.5.2 Release Potential 

• Soil/ Groundwater: Releases to soil of constituents in low concentrations 

occur from this unit on an ongoing basis . There is a high potential for 

release to groundwater due to the constant hydraulic gradient serving to 

drive hazardous constituents downward. 

• Surface Water: There is no known potential fo r release of hazardous consti

tue.nts to surface water from this unit , as it is located w.ithin a diked 

process area of Plant A. 

• Air: This unit carries only stormwater; therefore, cons titoents present 

a re thought to be in low concentration and thus would present only a lo.r 

potential for release of hazardous constituents to air. 
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• Subsurface Gas: The presence of low concentrations of organic waste consti

tuents in stormwater continually seeping into the soil could lead to anaero

bic conditions, thus posing a low potential for the generation of subsur

face gas. 
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5.6 SWMU U6 - ELE~ENTARY NEUTRALIZATION FACILITY (a.k.a., Biotatron) 

5 . 6. l Information Summary 

Unit Description: The Elementary Neutralization Facility (ENF) consists of 

two 50,000 gallon tanks located at the northern edge of the property west of 

former Ponds A and B (SWMU U7). The tanks are constructed of carbon steel and 

are open-topped.(S) The platform beneath each of the tanks is concrete, but 

the tanks are not located within a bermed area of the facility.(17) The tanks 

currently receive wastewater from the Plane A process units . The current 

system was designed to prevent highly acidic or caustic wastewater from 

reaching any of the impoundments, thus rendering wastes in the impoundments 

RCRA exempt. Wastewater is neutralized in the tanks by mixing acid and caustic 

wastestreams or by addition of lime, and it is then pumped to the Aeration 

Basins (SWMU Ul0).(19) The units each have level-controlled pumps to control 

overtopping. 

The west tank was at one time used as a package biological treatment unit 

known as the Bior:atron-; the facility was unable to supply information concern

ing flow rates or retention times for this ·unit when it was used for biologi

cal treatmenc.(17) 

Dates of Operation: The west tank of this unit was constructed sometime in 

the early 1970s; the east tank was constructed after 1984.(5,17) These are 

both active units.(17) The west tank. underwent closure as a hazardous waste 

tank in 1987, under TWC regulation.(14) Wastes were removed and pumped to the 

wastewater treatment system. Remaining sludge was transferred from the tank 

to Ponds A and B.(14) 

Wastes Managed: Currently the ENF functions as an elementary neutralization 

facility for acidic and caustic wastes. These neutralized wastewaters subse-

quently flow to the Aeration Basins (SWMU i 10). Prior to 1984, the unit 

received process wastewater from Plant A and discharged it co Ponds A and B, 

and was used as a holding tank for Plant A liquids. Sample analyses of sludges 

in the west tank in 1984 prior to closure indicated chromium at 0 .• 47 mg/kg, pH 

of 10 S.U., and specific conductivity of 18,500 umhos/cm.(12) Other hazardous 

constituents present in this tank have not been identified by the facility. 
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Release Controls: The tanks are located on concrete platforms at the north 

edge of the property, They are both equipped with level activated pumps which 

cause •..iastewater to enter the aeration basins.(17) The unit is located with 

the facility's stormwater control area; overflows would eventually reach sumps 

which would convey the liquid back to the wastewater treatment system. 

History of Releases: There is no documented history of releases from this 

unit; no evidence of release was observed during the VSI. 

5.6.2 Release Potential 

• Soil/Groundwater: Because the tanks are not located within a benned or 

curbed area, there is a moderate potential for soil and groundwate r release 

if the units overflow or leak. However, this potential is minimized by the 

presence of level operated pumps, 

• Surface Water: Based on the location of the tanks ·..iithin the stormwater 

control area, there is no potential for c::elease of hazardous constituents 

to surface water. 

• Air: Although the units are open-copped, the acid and caustic wastes 

managed have very low vapor pressures; thus, there is only a low potential 

for release of hazardous constituents to air during the neutralization 

process . 

• Subsurface Gas: Based on the aboveground construction of the unit, there 

is no potential for the generation of subsurface gas . 
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5.7.2 Release Potential 

• Soil/ Groundwater: Groundwater releases from these units are RCRA regulated. 

l'he re •.;as a high potential for soil releases from these ponds while they 

were ac tive. There is no remaining potential for soil release as wastes 

have been removed from these units, and the ponds closed and covered. 

• Surface Water: There may have been a low potential for release of hazard

ous constituents to surface water when the ponds were active. Because the 

units are now closed and covered, there i.s no remaining potential for the 

release of hazardous constituents to surface water. 

• Ai=: There may have been a low potential for release of hazardous consti-

tuents to air when the ponds were active. Because the units are now closed 

and covered , there is no remaining potential for the release of hazardous 

constituents to air. 

• Subsurface Gas: There may have been a low po_tential for ge11eration of sub

surface gas when the ponds were active. Although the units are now closed 

and covered, there are organic compounds present in nearby groundwater 

moni coring wells. Thus, there is a low ongoing potential for subsurface 

gas generation. 
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S. 8 SWMU 1]8 - EQUALIZATION BAS I~ 

5. 8 .1 Information Summary 

Unit Description: This RCRA regulated unit. is trapezoidal in shape, ,1ith 

sides being approximately 115 ft x 65 ft. Its operating depth is approximately 

8 ft with a capacity of 200,000 gallons.(5) The unit receives wastewater trom 

Plant B Process Area Sumps (SW?-!U U2), and is designed to equalize £low to the 

Impoundment Basin (SWMU IJ9) .(17) The unit is designed to overflow to the 

Impoundment Basin.(17) 

Dates of Operation : This is an active unit; its date of startup is not known . 

Wastes Managed: The wastes entering this unit include vessel residues from 

di basic acid production and boiler blowdown I as well as runoff. from t he tank 

fa rm and process areas. ( 5,17) These wastes are inorganic and are RCRA 

hazardous due to reactivity and corrosivity. 

Release Controls: The unit is lined with· native clay. The conditi.on of the 

clay liners could not be evaluated during the VS!. Wastewaters are allowed to 

overf low to the lmpoundment basin. (17) 

History of Releases: There is no documented release history from this unit; 

no evidence of release was observed during the VSI. 

S.8.2 Release Potential 

• Soil/Groundwater: There is a low to moderate potential for the release of 

hazardous constituents to the soils and groundwater beneath this unit, 

depending on the condition of the native clay liners. 

• Surface Water: There is no known potential for the release of hazardous 

constituents to surface water since the unit is designed to overflow to the 

Equalization Basin. 

• Air: Wastes managed in this unit are inorganic and no aeration occurs 

during wastewater retention. Therefore, there is no potential for the 

release of hazardous wastes or constituents to air. 
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• Subsurface Gas: There is no known potential for the generation of sub-

surface gas due to the inorganic nature of the waste materials . 
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5. 9 Sw:-iU 1'9 - I:1POUND:1ENT BASIN 

5. 9. l Information Su~ary 

Unit Description: This triangular shaped i:npoundment has dimensi ons of 115 ft 

x: 115 Et:< 150 ft, with an operating depth of approximately 8 ft.(S) The 

i :npoundment is lined on the bottom and sides with native clay. It can hold 

approximately 220,000 gallons of wastewater. The impoundment is entirely below 

grade; the portion of the unit above water line is vegetated. The lmpoundment 

receives wastes from the tank farm in the Plant B area and from the Equaliza

tion Basin (SWMU /} 8).(5,17) From here it is pumped to the Aeration Basins 

(SWMU f.110).(17) 

Dates of Operation: This is an active unit; its date of startup is not known. 

Wastes Managed: The 1.1astes entering this unit include vessel r-esidues f rom 

dibasic acid production and boiler blowdown, as well as runoff from the tank 

farm and process areas.(5,17) The wastes are inorganic and are RCRA hazardous 

due to reactivity and corrosivity. 

Release Controls: The impoundment is lined '-11th native clay. The condition 

of the liner could not be evaluated during the VSI. The pond is equipped with 

manually operated pumps to pump wastewater to the Aeration Basins. The unit 

is contained within the facility's stormwater control area. Overflows from 

the unit would eventually reach sumps which would pump the water back to the 

wastewater treatment system. 

!Ustory of Releases: There is no documented history of releases from this 

impoundment. No evidence of release was observed during the VSI . 

S.9.2 Release Potential 

• Soil/Groundwater: There is a low to moderate po~ential for the release of 

hazardous constituents to the soils and groundwater beneath this unit, 

depending on the condition of the native clay liners . 

• Surface Water: There is no known potential for the release of hazardous 

constituents to surface water, because any overflow will enter the storm

water control area and re-enter the wastewater treatment system. 

32 



• Air: Wastes managed in this unit are inorganic and no aeration occurs 

during wastewater retentio11, Therefo re, there is no potential for the 

release of hazardous wastes or consti tuents to air, 

• Subsu r face Gas: There is no known potential for the generation of subsur

face gas due to the inorganic nature of the wastewater. 
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5.10 SWMU lllO - NORTH AND SOUTH AERATION BASINS 

5.10.l Information Summary 

Unit Description: The Nor:th and South Aeration Basins are triangular shaped 

basins located in the eastern portion of the Plant B. They are each 125 ft x 

225 ft x 250 ft, with an operating depth of approximately 12 ft.(5) They each 

have an operating capacity of approximately 1.3 million gallons.(5) The ponds 

have berms. approximately 3 ft above grade. The impoundments are lined, have a 

2 foot thick clay liner, leachate collection system, a 1.5 ft clay liner, and 

crushed limestone. (5) It is unknown whether they were first constructed with 

the liners in place. The ponds contain floating aeration units. (4) Waste

water flows from the ENF (SWMU U6) co the North Aeration Basin, then overflows 

to the South Aeration Basin, and is subsequently discharged to the Gulf Coast 

Waste Disposal Authority Industrial Wastewater Treatment Plant via the dis

charge canal.(17) 

Dates of Operation: 

active. (17) 

The age of these units is not known. They are currently 

Wastes Managed: These units receive neutralized wastewater from the ENF. As 

s~ch, these_wa~~~~-~ould include neutralized dibasic acids, diethylene and tri
ethylene glycols, dibasic esters, butanediol, acetonitrile, and methanol.(4) 

In 1984, sludges from this unit were analyzed and characterized as Class II 

wastes under the Texas regulations.(8) Sludges from one of the basins (unknown 

which one) contained 2500 mg/kg ethylene glycol.(4) 

Release Controls: The ponds are double-lined with clay, and have an intermedi

ate leachate collection system. (5) The facility repaired the liner in the 

South Aeration Basin in 1984 for unspecified reasons.(8) 

History of Releases: In a 1984 inspection, the North Aeration Basin was 

reported to show evidence of overtopping. Organic stains and odors were 

present along the north side of the basin. (8) Facility representatives indi

cated that this overtopping was only foam from the impoundment.(8} No evidence 

of release was observed during the VSI. 
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5.10 . 2 Release Potential 

• Soil/Groundwater: Groundwater releases from r:.hese units are RCRA regu-

lar:.ed. Based on the presence of liners and leachate collection system, 

there is a low potential for the release of hazardous constituents to soil. 

• Surface Water: If the impoundments overflowed, there is a low potential 

that wastewater may enter the discharge canal to the Industrial ~astewater 

Treatment Plane. No other releases to surface water are expected. 

• Air: Because the units are aerated and handle organic constituents, there 

is a high potential for the release of hazardous constituents to air. 

• Subsurface Gas: There is a l ow potential for the generation of subsurface 

gas depending on the condition of liners and leachate collection systems 

for' these units. 
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5.11 SWMU llll - TANK T- 1218 

5,11.l Information Summary 

Unit Descript ion: This RCRA regulated unit is a 2 ,000 gallon carbon steel 

holding tank which has been used for the storage of wastes from the 1100/1200 
-·~--· -·---

area of Plant A. (5) The tank is 6.5 ft in diameter and 8 f t high. (1 8) I t is 

currently being used for the storage of products. (17) The tank is in a paved 

curbed area, with sumps which drain to the wastewater trea tment system.(17) 

Dates of Operation : The date of s tartup of this tank is unknown. 

removed from service as a waste tank in l981 . (18) 

1t was 

Wastes Managed: This unit is used for the storage of wet waste epoxy , indus

trial process wastewate r containing unspecified hydrocarbons, and tolyltrazole 

reactor residues . (2) Wastes in this unit are ignitable . (18) 

Release Controls: The tank is in a paved curbed area, with sumps which drain 

to the wastewate r treatment system. (17) It is of closed, fixed roof design, 

and is equipped with manual waste feed cutoff valves .(18) 

History of Releases: There is no documented history of release from this 

unit. No evidence of release was observed during the VSI. 

5.11,2 Release Potential 

• Soil/Groundwater: Based on the construction and location of the tank, 

there is no potential for the release of hazardous constituents, 

• Sur fa ce Water: Based on the construction and location of the t ank, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning. 

• Subsurface Gas: Based on the aboveground construction and location of the 

tank, there is no potential for the release of hazardous constituents. 
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5.12 S\.lMU Ul2 - TANK T-1117 

5.12.l Information Summary 

Unit Description: This RCRA regulated unit is a 2,000 gallon carbon steel 
-- - - . ----- - -------------- - - ---- --· 

holding tank which has been used for the storage of wastes from the 1100/1200 

area of Plant A,(5) The tank is 6.5 ft in diameter and 8 ft high.(18) It is 

current l y being used for the storage of product.(17) The tank is in a paved 

curbed area, with sumps which drain to the wastewater treatment system.(17) 

Dates of Operation: The tank came into use as a waste storage tank in 1981, 

replacing tank T-1218.(18) The tank is an active unit.(17) 

Wast:es Managed: This unit is used for the storage of wet waste epoxy, indus-

trial process wastewater containing hydrocarbons, and tolyltrazole reactor 

Wastes in this unit are ignitable.(18) 

Release Controls: The tank is in a paved curbed area, with sumps which drain 

to the wastewater treatment system.(17) It is of closed, fixed roof design, 

and is equipped with manual waste feed cutoff valves.(18) 

History of Releases: There is no documented history of release from this 

unit. No evidence of release was observed during the VSI. 

5.12.2 Release Potential 

• Soil/Groundwater: Based on the construction and location of the tank, 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the construction and location of the tank, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic , ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning . 

• Subsurface Gas: Based on the above ground construction and location of the 

tank, there is no potential for the release of hazardous constituents. 
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5 .13 SWMU if l3 - TANK T-10S 

5.13.l Information Summary 

Uni t Description: This 8 ,000 gallon carbon steel tank is located in t he 100 

Area.(5) It is on a concrete foundation is a curbed plant process area, with 
- -- -·------------- ----------------- - -· -- - -

sumps that drain to the wastewater treatment system.(17) The tank is 12 ft in 

diameter and 14. 5 ft high. Wastes may be piped co Tank 107 or dir-ectly to 

tanker trucks for off-site disposal.(18) The tank is only intermittently used 

for the storage of wastes. 

tank.(17) 

Othen.:ise, it is used as a product storage 

Dates of Operation: This is an active unit.(17) 

Wastes Managed: This unit receives alkaline wastewater, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater, caus

tic wastes , sodium chloride brine, organic acids, and tolyltriazole reactor 

residues. ( 2) Wastes in this tank are ignitable.(18) 

Release Controls: The closed, fixed roof tank is located on a concrete founda-

ciao in a diked area, with sumps which drain to the wastewater treatment 

system . (17) The tank is equipped with manual waste feed cutoff valves.(18) 

Historv of Releases: There is no docwnented history of releases from this 

unit . ~o evidence of release was seen during the VSI.(17) 

5.13 . 2 Release Potential 

• Soil/ Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the location and construction of chis unit, there 

is no potencial for the release of hazardous cons t icuents. 

• Air : Based on the organic, ignitable wastes managed, Chere is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning . 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit, there is no potential for the release of hazardous constituents. 
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5.14 SWMU 014 - TANK T-107 

5.14.l Information Summary 

Unit Descr-iption: This 11,500 gallon carbon steel tank is located in the 100 

Area of Plant A.(5) It is constructed on a concrete foundation and located in 

a curbed area with sumps which drain to the wastewater treatment system. (5,17) 

The tank is 12 ft in diamter and 15 ft high. Wastes may be pumped directly to 

the tank from process areas or from tank T-105.(18) This tank is only inter

mittently used for the storage of wastes; it is otherwise used f o r product 

storage. 

Dates of Operation: 

active unit.(17) 

The startup date of this unit is unknown. This is an 

Wastes Managed: This unit receives wastes from various production processes 
··--·- . . . ---·---- ---------------------

in Plant A. These wastes include alkaline wastewater, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater, 
- - ------------------- - ---------- - --
caustic wastes, sodium chloride brine, organic acids, and tolyltriazole reactor 

residues. Cf) Wastes in this tank are ignitable.(18) 

Release Controls: The tank is on a concrete foundation in a curbed area, with 

sumps which drain to the wastewater treatment system. It is of closed, fixed 

~o~_!_j~sign, and is equipped with manual waste feed cutoff valves.(18) 

History of Releases: There is no documented history of release from this 

unit . No evidence of release was seen during the VSI. 

5.14.2 Release Potential 

• Soil/Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning. 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit . there is no potential for the release of hazardous constituents. 
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5.15 5\./}1U UlS - TANK T-305 

5.15.l Information Summary 

Uni: Description: This 10,000 gallon carbon steel tank is located in the 300 

area of Plant A. It is constructed on a concrete foundation and located in a 

curbed area with sumps which drain to the wastewater treatment system.(5,17) 
--- - - --- -

The tank is 10 ft in diameter and 19 ft high. Wastes are pumped to the tank 

and periodically removed by tanker truck.(18) This tank is only intermittently 

used for the storage of wastes; it is other~ise used for product storage. 

Dates of Ooeration: The date of startup is unknown. This is an active unit. 

(17) 

Wastes :1anaged: This unit receives wastes from various production processes 

in Plant A. These wastes include alkaline wastewater, industrial process 

wastewater containing unspecified hydrocarbons, reactor vessel washwater, 

caustic wastes, and sodium chloride brine.(2) Wastes in this unit are ignit

able . (18) 

Release Controls: The tank is constructed on a concrete foundation and located 

in a curbed area with sumps which drain to the wastewater treatment system. 
--- -------- --- - - - - - ----------------- - - -- - - - --
( S, 17) It is of closed, fixed roof design, and is equipped with manual waste 

--- -- - - --

feed cutoff valves.(18) 

History of Releases: There is no documented history of release from this 

unit. No evidence of release was seen during the VSI. 

S.15.2 Release Potential 

• Soil/Groundwater: Based on the location and construction of this unit, 

there is no potential for the release of hazardous constituents. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential for the release of hazardous constituents. 

• Air: Based on the organic, ignitable wastes managed, there is a low poten

tial for the release of hazardous constituents during maintenance and 

cleaning . 
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• Subsurface Gas: Based on the aboveground location and construction of this 

unit, there is ao potential for the release of hazardous constitueats. 
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5.16 SWMU lll6 - TANK T-335 

5.16.1 Information Summary 

Unit Description : Tank T-JJS is located within Plant B, in a tank fa rm with a 

number of feedstock and product tanks. It is used for the storage of hazard-
- ------- --- - --- -- - - --- -

ous waste generated from the ?lant B production processes. This tank is the 

only tank on the facility which is dedicated to the storage of waste materials . 

(17) The tank. is constructed of stainless steel, and has a 10,000 gallon 

capacity.(5) The tank is 11. 2 ft in diameter and 16 . 2 ft high .(18) It is 

located on a concrete foundation within an unpaved area. The ent i re tank far.n 

is surrounded by earthen or oystershell berms approximately four feet high. 

(5 , 17) 

Dates of Operation : This unit: is presumed to have come inco use when opera

tions first commenced ac Plant Bin 1974. This is an active unit. ( 17) 

Wastes Managed: Wastes managed in chis unit include industrial process waste

water containing unspecified hydrocarbons, unspecified organic chemicals , and 

waste organic acids. ( 5, 17) Reactor vessel · residues in this tank have been 

f ound to contain 42 ppm chromium. (18) 

Release Controls: The tank is a closed, fixed roof unit. It is set on a 

concrete pad, but is not individually bermed or diked.(17) Soil surrounds the 

concrete foundation. The tank is equipped with manual feed cutoff valves.(18) 

History of Releases: There is no documented release history for this unit. 

There was minor evidence of staining on the tank at the time of the VSI.(17) 

5. 16 . 2 Release Potential 

• Soil/Groundwater : If the tank overflows , or spillage occurs during trans-

fer of contents, there is a low potential for the release of hazardous 

constituents to soil and possibly groundwater. This is due to the presence 

of soil around the concrete foundation. 

• Surf ace Water: Because the entire tank farm is surrounded by a berm, there 

i s no potential for the release of hazardous constituents from this tank to 

surface. water. 
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• Air: There ls a low potential for the release· of hazardous constituents 

to air from this unit. because the tank is vented, and may contain volatile 

constituents. 

• Subsurface Gas: There ls no potential for subsurface gas generation 

because chis unit is aboveground on a concrete platform. 
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5.17 SWMU ijlJ - DRUM WASH AREA 

5.17.l Info'C'Tllation Summary 

Uni:: Description: The drum wash area is located centrally in Plant A. This 

inaccive unit is constructed of concrete and surrounded by a six inch concrete 

curb with a central sump which is pumped to tank T-107. ( 17) This area was 

used for the triple rinsing of drums prior to off-site disposal or recycling. 

(6) 

Dates of Ope ration: The drum wash area was constructed in the early 1970s. 

The facility ceased washing drums in 1983 .(1 7) 

Wastes Managed: Drums which contained unspecified acids, caustics, and some 

organic chemicals were washed in this unit . (6) 

Release Controls: The unit is constructed of concrete, surrounded by curbing, 

and is equipped with a sump to divert wastes to tank I-107 or the wastewater 

treatment system. (6,17) 

History of Releases: A 1984 TDWR inspection report indicate9 that the sump in 

this wash area showed "signs of corrosion".(8) The entire unit appeared to be 

in good condition at the time of the VSI. 

5.17.2 Release Potential 

• Soil/Groundwater: There is a moderate potential for past releases from 

this unit, if the sump in the wash area had cracks or leaks. There is no 

ongoing potential for release, as the unit is inactive. 

• Surface Water: Based on the location and construction of this unit, there 

is no potential for surface water releases. 

• Air: The potential for past releases to air cannot be evaluated without 

additional informat.ion regarding the wasces managed in chis unit. There is 

no ongoing release potential, as this unit is inactive. 
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• Subsurface Gas: There is a low potential for past gas generation from this 

unit from organic chemical constituents, if the sump in the wash area had 

cracks or leaks. There is no ongoing potential for release, as the unit is 

inactive. 
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5.1 8 SWMU ll l8 - TE:1POR.ARY DRUM STORAGE AREA 

5,18,l Information Summary 

Unic Description: Located 1.1esc of che Drum Wash Area ( SWMU 017), is a 20 ft x 

30 ft area which was being used for the temporary storage of drums at the time 

of the VSI. Approximately 21 d rums were located here, waiting off-site recon

ditioning. ( 17) The area in which the drums were located ·.1as underlain by 

concrete. (17) 

Dates of Operation: This is an active unit; it is unkno"in how long drums may 

have been stored in this area. (17) 

Wastes Managed: According to the facility, the drums contained unspecifted 

solidified waste materials, Several of the drums were empty. (17) 

Release Controls: This area is underlain by concrete pavement which was in 

good condition at the time of the VSI. No other release controls were 

observed. (17) 

History of Releases: 

unit. (17) 

There is no documented history of release from this 

5.18,2 Release Potential 

• Soil/Groundwater : Because the unit is underlain by concrete in good condi

tion, there is a very low potential for the release of hazardous constitu

ents to soil or groundwater. In addition, all wastes have been solidified. 

• Surface Water: Based on the location of this unit wi thin Plant A, there is 

no potential for the release of hazardous constituents to surface water. 

• Air: Based on the good condition of the drums during the VST and the 

solidified nature of the contents of the drums, there is no potential for 

the release of hazardous constituents to air, 

• Subsurface Gas: There is no potential for the generation of subsurface 

gas, as this is an aboveground unit which is located on concrete. 
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5.19 SWMU lll 9 - SPRAY DRYER AND BAGHOUSE 

5. 19 . l Information Summary 

Unit Descdption: The Spray Dryer and Associated Baghouse ·.;-as used for the 

drying of unspecified materials produced at Plant A. The unit is a Cyclone 

dryer; it is located on concrete within a bermed area. The process capacity 

of this unit could not be ldencified during che VSI. The unit is now used in 

drill raud production and no longer produces a dusty waste. When the unit was 

actively used for drying, dusts produced were collected in an associated bag

house and placed into hoppers. The wastes were periodically removed and taken 

to a Class II landfill.(17) 

Da tes of Operation : The unit was built ln 1970 or 1971 ; it became inactive in 

the early 1980s . ( 17) 

Wastes Managed: The wastes managed in the baghouse are not knolo{D, as the 

materials were not specified by the facility during the VSI.(17) 

Release Controls: The unit is f ully enclosed, and is located on a concrete 

pad within a bermed area of Plant A. (17) 

Histor-y -of Releases: There is no documented history of releases from this 

unit . No evidence of r-elease was observed during the VSI.(17) 

5.19.2 Release Potential 

• Soil/Groundwater: Based on the fully enclosed and contained nature of the 

unit, there is no past potential for releases to soil or groundwater. 

Because the unit is no longer used for waste storage, there 1s no remaining 

potential for releases. 

• Surface Water: Based on the fully enclosed and contained nature of the 

unit, there is no past potential for releases to surface wate r. Because 

the unit is no longer used for waste sto rage, t here is no remaining poten

tial for releases. 
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• Alr: There was a high potential for air releasei from chis unit during its 

normal opera tion . There is no remaining potential as the unit is no longer 

used fo r the same purpose. 

• Subsurface Gas: Based on che fully enclosed and contained nature of the 

unit, there is no past potential for generation of subsurface gas. Because 

the unit ls no longe r ~sed for waste storage, there ls no remaining poten

tial for releases. 
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5.20 Sw'MU #20 - TWO PLANT A SA~DBOXES 

5. 20.l Information Summary 

Unit Descriocion: Two sandboxes are located at the Plant A loading/ unloading 

areas where products are removed from storage and readied for transportation. 

These two areas consist of a concrete base, curbed area filled with sand which 

surrounds the valve pits for truck transfer areas. The curbed areas are 

approximately 5 ft x 10 ft with 6 inch high curbs.(17) The boxes are designed 

to retain leaks from minor spills occurring when hose connections are changed 

at the pipes . When the sand becomes saturated, it is shovellc?d into drums 

which are taken to the Container Storage Building ( SWMU 122). Xew sand is 

then brought in. 

Dates of Operation: The initial dates of use of this unit are unknown . The 

sanboxes are actively used.(17) 

Wastes Managed: The sandboxes may receive material from any of the products 

made in the Plane A area. These products all contain complex hydrocarbons, 

and may be highly acidic, caustic, or ignitable. (17) However, these was tes 

are very viscous and solidify with exposure to air. 

Release Controls : The areas are underlain by concre t e and surrounded by 6-inch 

nigh curbs.(17) 

History of Releases: There is no documented history of release. No evidence 

of release was seen during the VSI. 

5.20.2 Release Potential 

• Soil/Groundwater: There is a low potential for the release of hazacdous 

constituents because the unit is located on a concrete slab. is curbed. and 

is within a diked plant acea. 

• Surface Water: There is a low potential for ~he release of hazardous con

stituents because the unit is located on a concrete slab, ls curbed, and is 

within a diked plant area. In addition, the collected hazardous wastes are 

in a solidified state . 
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• Air: There is a low potential for air release from any volatile constitu-

ents ln the products spilled . The material is very viscous and binds the 

sand; therefore, there ls no known potential for particulate r-e lease . 

• SubsurEace Gas: There is no k:::iown potential for subsurface gas generation 

from t his unit because of the aboveground nature of the unit. 
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S, 21 SWMU £121 - PLANT B TRUCK TRANSFER AREA 

5,21,1 Information Summary 

Unit Description: The truck transfer area is located in the southwest corner 

of Plant Band is the area where both wastes and products are transferred from 

storage tanks to tanker trucks. The transfer pad, which is approximately 5 ft 

x S ft, is constructed of concrete. It is without curbing or other secondary 

containment. Any liquids on the pad drain to an unlined ditch, which eventu

ally reaches the West Sump and Ditch (SWMU U3).(17) 

Dates of Operation: The area has probably been used since Plant B opened in 

1974. It is an active unit.(17) 

Wastes Managed: The wastes managed in this unit include the contents of Tank 

335 (SWMU #16) and any product spillage of dibasic acids from product storage 

tanks.(17) 

Release Controls: There are no release controls for this unit, other than 

that it is located within the facility's stormwater control area. 

History of Releases: There is no documented history of release from this 

unit. During the VSI, liquid with an oily sheen was observed at the edge of 

the pad and running in the unlined ditch.(17) 

5.21.2 Release Potential 

• Soil/Groundwater: Apparent soil releases were noted during the VSI. There 

is a high potential for ongoing releases to soil and groundwater based on 

the observations during the VSI, and the unlined nature of the ditch adja

cent to the transfer pad. 

• Surface Water: The unit is within the stormwater control area of Plant B. 

There is no apprent potential for the release of hazardous constituents to 

surface water from this unit. 

• Air: Based on the concentrated nature of both products and wastes managed 

at this unit, there is a low potential for release of hazardous constitu

ents to air. 
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• Subsurface Gas: Based on the presence of hydrocarbons in wastes managed in 

this unit and the ongoing release to soil, there is a low to moderate poten

tial for the generation of subsurface gas, if anaerobic conditions are 

created. 
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5. 22 SWMU ~22 - CONTAINER STORAGE BUILDING 

5,22.1 Information Summary 

Unit Description: Drum storage of hazardous wastes is located inside a pre

fabricated metal building located in the south portion of Plant A. The build

ing is constructed on a concrete slab and has metal walls and roof. (5, 17) It 

is not curbed around the inside. The hazardous waste drum storage portion of 

the building occupies approximately 300 square feet of the building (storage 

for 80 drums).(5) 

Dates of Operation : It is unknown when this unit was constructed. This is an 

active unit.{l7) 

Wastes Managed: This area is used to store drums of unspecified hazardous 

wastes. Drum storage has been used for sand from the sandboxes ( SWHU u20) and 

other unknown RCRA wastes.(17) Wastes in the drums are solidified. 

Release Controls~ The drums are contained inside a building with a bermed 

loading dock,(17) 

History of Releases: At the time of the VSI, all drums were in good condition 

and no staining was evident on the floor . (17) 

5.22.2 Release Potential 

• Soil/Groundwater: Based on the location and good condition of the drums as 

observed during the VSI and the solidified state of the drum contents, 

there is no potential for soil or groundwater release from this building. 

• Surface Water: Based on the location and good condition of the drums as 

observed during the VSI, there is no potential for surface water release 

from this building. 

• Air: Based on the location and good condition of the drums as observed 

during the VSI and the solidified state of the drum contents,· there is no 

potential for air release from this building . 
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• Subsurface Gas: Based on the location and &ood condition of the drums as 

observed during the VSI, there is no potential for s ubsurface gas genera

tion from wastes stored in this building. 
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5, 23 SWt!U il23 - BONEYARD 

5.23 . 1 Information Summary 

Unit Description : Located co the west of the Aera'tion Basins (Swrill illO) is an 

unpaved area used for the storage of scrap raetals and salvaged equipment. At 

the time of the VSI, only inert materials ~ere stored here,(17) 

Dates of Operation: 

known . (17) 

This is an active unit; the first dates of use are not 

Wastes ~anaged: The wastes in this area are inert scrap metals and salvaged 

equipment. There are no known hazardous wastes or constituents present . (17) 

Release Controls: There are no release controls associated with this unit . (17) 

His t o ry of Releases: There is no documented history of releases from this 

unit . No evidence of release ~as seen during the VSI. 

5 . 23.2 Release Potential 

• Soil/Groundwater: There are no hazardous constituents present in this 

unit; therefore, there is no potential for releases. 

• Surf ace Water: There are no hazardous constituents present in this unit; 

therefore, there is no potential for releases. 

• Air: There are no hazardous constituents present in this unit; therefore, 

there is no potential for releases. 

• Subsurface Gas: There are no hazardous constituents present in this unit; 

therefore, there is no potential for releases . 
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6. 0 OTHER AREAS OF CONCERN 

No other areas of concern were identified at the Dixie Chemical Company 

facility in the course of this assessment. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

SWMU ijl - T-~elve Plane A Process Area Sumos 

Suggested Action: No further action at this time. 

Reasons: These sumps are of concrete construction located within diked process 

areas. They were in good condition at the time of the VSI. No apparent poten

tial exists for releases of hazardous constituents to soil, groundwater, or 

surface water, 

SWMU qz - Six ?lane B Process Area Sumps 

Suggested Action: No (urther action at this time. 

Reasons: These sumps are of concrete construction located within diked process 

areas. They were in good condition at the time of the VSI. No apparent poten

tial exists for releases of hazardous constituents co soil, groundwater, or 

surface water, 

SWMU U3 - West Sump and Ditch 

Suggested Action: Soil sampling. 

Reasons: The ditch and sump carry stormwater and wastewater from the produc

tion of dibasic acid, The ditch is unlined, Liquids were present in the 

ditch at the time of the VSI. There is a high potential for soil and ground

water release from this unit. 

SWMU U4 - Area 100 South Ditch 

Suggested Action: Soil sampling. 

Reasons: The ditch carries stormwater from the process area 100 to a sump 

which leads to the wastewater treatment system, The ditch could handle hazard

ous constituents present in dilute concentrations in runoff or from spills in 

the process area. The ditch was wet at the time of the VSI. There is a high 

potential for the release of hazardous constituents to soil and groundwater. 
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SWMU #5 - Area 300/400 North Ditch 

Suggested Action: Soil sampling. 

Reasons: The ditch carries stormwater from the 300/400 Area co a sump which 

leads to the wastewater treatment system. The ditch could handle hazardous 

constituents present in dilute concentrations in runoff or from spills in the 

process area. The ditch was wee at the time of the VSI. There is a high 

potential for the release of hazardous constituents to soil and groundwater. 

SWMU #6 - Biocacron 

Suggested Action: No further action at this time. 

Reasons: This unit now functions as an elementary neutralization unit. It 

has been c l osed as a RCRA unit, and no longer is used as a biological treat

ment system. Although the unit does not have secondary containment, it was in 

good condition at the time of the VSI. 

SWMU #7 - Ponds A and B 

Suggested Action: No further action at this time. 

Reasons: These two ponds are being closed under an approved RCRA closure 

plan. They served as holding ponds for wastewater from the Plant A area, 

which was subsequently pumped to the Biotatron. Wastes have been solidified 

and removed, and the ponds have been filled in. A single monitoring well east 

of the ponds has shown high concentrations of organic constituents. 

water monitoring is ongoing. 

SWMU #8 - Equalization Basin 

Suggested Action: Liner condition evaluation. 

Ground-

Reasons: This pond receives wastewater and stormwater from Plant B. It is 

constructed below grade and equipped with a native clay liner. It is designed 

to overflow to the impoundment basin. There is a moderate potential for 

releases from this unit to soil and groundwater, and little potential for 

releases to surface water. An evaluation of the condition of the liner and 

penetration of liquid materials would serve to indicate the need for sampling 

under the ponds. 
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S*fU U9 - l mpoundment Basin 

Suggested Action: Liner condition evaluation. 

Reasons: This pond receives wastewater and stormwater from the equalization 

basin. It is constructed below grade and equipped with a native clay liner. 

It is designed to pump wastewater co the aeration basins. There is a low 

potential for releases from this unit to soil and groundwater, and little 

potential for releases to surface water. An evaluation of the condition of 

the l iner and penetration of liquid materials would serve to indicate the need 

for sampling under the ponds . 

SWMU UlO- North and South Aeration Basins 

Suggested Action: No further action at this time. 

Reasons: These units were RCRA regulated until the Biotatron was constructed 

in 1983. They received wastes with very low or high pH. The ponds were 

constructed with double liner and leachate systems. They have been operated 

at times with inadequate freeboard , but the potential for surface water 

release is very low. 

S'WMU 1111- Tank T- 1218 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from chis tank as it contains manually controlled pumps and 

is located within a bermed area of the plant. 

SWMU f/12 - Tank T-1117 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps and 

is located within a bermed area of the plane. 
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SWMU ;; 13 - Tank T-1 0 5 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps, is 

conn~cted to Tank T-107, and is located within a bermed area of the plant . 

s~ :/14 - Tank T- 107 

Suggested Action: No further action at this time. 

Reasons: This tank was used fo r waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps, is 

connected to Tank T-105, and is located within a bermed area of the plant . 

SWHU 115 - Tank T-305 

Suggested Action: No further action at this time. 

Reasons: This tank was used for waste storage in the Plant A area. It is a 

closed, fixed roof tank located on a concrete pad. There is no apparent poten

tial for releases from this tank as it contains manually controlled pumps and 

is located within a ber-med area of the plant. 

SWMU #16 - Tank T-335 

Suggested Action: Soil sampling. 

Reasons: This tank is the only tank on the property which is continually used 

for the storage of hazardous wastes. It is a RCRA regulated unit. The tank 

is on a concrete pad within the tank farm, but is surrounded by soil. There 

is a moderate potential for the release of hazardous constituents to soil, 

based on the volume of wastes handled and the lack of secondary containment . 

SWMU fl 17 - Drum Wash Area 

Suggested Action: No further action at this time. 

Reasons: The drum wash area is an inactive area where drums were once triple-

rinsed prior to reuse or off-site disposal. The area is constructed of 

concrete and is curbed. It contains a sump in the middle to receive drainage 
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which subsequently is treated in the plant's wastewater treatment system. 

There is no apparent potential for releases to soil, groundwater or surface 

water. 

SWMU Ul8 - Temporary Drum Storage Area 

Suggested Action: No further action at this time. 

Reasons: T~is drum storage area, located next co the drum wash area, is on 

concrete. There is no apparent potential for releases to soil, groundwater, 

or surface water. 

SWMU #19 - Spray Dryer and Baghouse 

Suggested Action: No further action at this time. 

Reasons: This inactive unit was used for drying of unspecified products prior 

to packaging and shipping. It is equipped with a baghouse for the control of 

dusts. The unit was in good condition with no evidence of release visible 

during the VSI. 

SWMU v20 - Two Plant A Sandboxes 

Suggested Action: No further action at this time. 

Reasons: The sandboxes in Plant A are used to prevent drippage and minor 

leaks from product transfer from pipelines to trucks from reaching the ground. 

The sand in the boxes is removed as needed, drummed and stored in the container 

storage building prior to off-site removal. The units were in good condition 

during the VSI. 

SWMU #21 - Plant B Truck Transfer Area 

Suggested Action: Soil sampling. 

Reasons: This transfer area is used for the transfer of wastes and products 

from pipelines to tanker trucks. Although the transfer point itself is on a 

concrete pad, spills, leaks, and runoff enter an unlined ditch adjacent to the 

pad. There is a high potential for the release of hazardous constituents to 

soil and groundwater from this unit. 
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SWMU f,/22 - Container Storage Building 

Suggested Action: No further action at this time. 

Reasons: The container storage building is located in Plant A. A portion of 

i: is used for the storage of hazardous wastes in drums for less than 90 days. 

The building and stored waste materials •,o1ere in excellent condi t ion at the 

time of the VSI. There is no apparent potential for the re lease of hazardous 

constituents from this unit. 

SWMU ~23 - Boneyard 

Suggested Action: No further action at this time. 

Reasons: The boueyard, located in Plant B, is used for the storage of scrap 

metal and other inert materials. No wastes containing hazardous constituents 

are present in this area. 
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I. DESCRIPTION OF FACILITY 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS 

EPA 1.0. NO. TXD008088247 

Dixi e Chemical Company (Dixie) is located in Pasadena, Texas. The facility 
has manufactured packaged ethylene glycol and many other organic chemicals 
since 1970. The facility generates waste streams which exhibit the 
charactertsttc of corroslvlty <0002) and also Includes wastes that meet EP 
toxicity criteria for mercury (0009> . 

The facility submitted a Part A Permit Application on November 1, 1980 whtch 
included four tanks ranging In capacity from 4,000 to 10 ,000 gallons 
<Ref. 28>. During a solid waste compliance Inspection on August 30, 1983, an 
additional tank and six surface impoundments were noted <Ref. 25). The 
fac i lity's Part A Hazardous Waste Permit Applicat ion did not include these 
units as required in order to operate under interim status. Texas Department 
of Hater Resources <TDHR> issued a notice of violation to Dixie on 
December 30, 1983 <Ref . 25). Dixie responded to the notice of violat ions and 
Indicated their intention to close all surface Impoundments as hazardous waste 
facilities and to redesign their wastewater collection system to prevent 
unauthorized discharges, but no time schedule was submitted. 

Dixie's plant is bisected by a stormwater canal, with the western portion 
designated 11 Plant A" and the eastern portion "Plant B". The process water and 
stormwater from Plant A are channeled to surface Impoundments <Ponds A and 8) 
from which wastewater is transferred to a 10,000-gallon capacity steel tank 
which is referred to as the Biotatron Tank. Some neutralization occurs in the 
Biotatron Tank before pump ing to the Equa li zat ion Basin lmpoundment 1n Plant 
8. The Equalization Basin also accepted process water and stormwater from 
Plant 8. The wastewater In the Equalization Basin Is reported to have a pH 
greater than 12 . 5 at least once a month. Wastewater with high total oxygen 
demand <TOD> was pumped directly to the lmpoundment basin which was located 
adjacent to the Equalization Basin. The wastewaters from the equa li zation and 
lmpoundment basins were discharged to two Aeration Basins that are lined with 
geomembrane liners. D1xte noted holes in the geomembrane liners which were 
later repaired (Ref. 26). The effluent from the Aeration Basin was discharged 
to the Gulf Coast Waste Disposal Authority for further treatment . 

Dixie submitted a closure plan to the Texas Water Comm1ss1on <THC> on 
September 10, 1984 for six surface Impoundments <Ponds A and B, equalization 
and impoundment basin, and two aeration bas1ns> and the B1otatron Tank. The 
closure plan was amended on Apr11 12, 1985 by the fac11ity. THC approved the 
closure plan on May 2, 1985. The Equalizatton and Aeration Basins were closed 
and the closure certtf1cat1on by an tndependent, registered professional 
engineer was submitted to TWC on November 7, 1985. TWC recommended approval 
of the closure certtftcatton on February 24, 1988 . 
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Regarding the closure of Ponds A and 8, THC requi red verification and 
certification of the absence of Appendix VIII hazardous waste constituents 
acetonitrile, acrylonitrile. epichlorohydrln in the groundwater monitoring 
wells surrounding the ponds. and a demonstration that the groundwater samp les 
do not exhibit the characteristics of ignltability, corrosivity, react ivi ty, 
or EP toxicity (Ref. 17>. THC also required a groundwater verification 
program for four quarters. Accordingly, if no hazardous wastes were detected 
after two quarters, then closure will be certified by the state. However, 
monitoring will continue for two more quarters. 

Additionally, THC asked Dixie to submit a groundwater quality assessment plan 
to evaluate the horizonta l and vertical extent of groundwater contamination 
and the remedial action plan <Ref . 11). 

Regarding the closure of the B1otatron Tank and the Container Storage Area, 
THC asked Dix1e to close these units as described 1n the approved closure 
plan . A cert1fication of closure of the Biotatron Tank was submitted by the 
facility on February 17, 1987 (Ref. 11). 

Subsequent testing of the sludge in the Biotatron Tank and Ponds A and B 
exhibited the hazardous characteristics of ignitability and contained greater 
than 2,400 ppm sulfide <Ref. 17). 

A hydrogeologic investigation, conducted in response to the THC requ irement 
for the presence of Appendix VIII constituents confirmed the presence of 
volatile organic compounds in t he vicinity of Ponds A and B. The major 
volatile organic constituents have been determined as trichloroethylene, 
trans-1 ,2-dich loroethylene and vinyl chloride (Ref. 17) . Also. the flow 
pattern in the near surface aquifer was found to be reversible and related to 
the water level in the stormwater canal bisecting the plant. Flow beneath 
Plant A has been observed to flow eastward to the canal at the time of low 
canal water levels. A corrective action plan to remed iate the groundwater 
contamination is underway <Ref. 10). 

Subsequent to closure certification of the equalization basin, impoundment 
basin, aeration ponds, and Biotatron Tank, these units will function as 
non-hazardous waste facilities. Details of closure certification of the 
B1otatron Tank were not available for review and therefore no specific 
comments for this tank are included. 

The file review also showed the following: 

• There was no testing of the loading/unloading areas. 

• No clean closure of the tanks and container areas was provided or 
documented. 

• Dixie so11d1f1ed hazardous materials and called them non-hazardous 
without going through the de11st1ng process per 40 CFR Part 260. 



II . SURFACE IMPOUNDMENTS A AND Band t he Biotatron Tank 

The closure plan and closure certification reports , including a final report 
on the hydrogeologic site investigation, have been revi ewed wi th the objective 
of determining what procedures were used by THC to allow clean closure for 
Ponds A and Band the B1otatron Tank . A checklist i s completed for Ponds A 
and Band the Blotatron Tank. Attachment No. 1 includes general information 
about the un its: Attachment Nos. 2 and 3 include unit-specific information 
about t he surface fmpoundment and the Biotatron Tank. Key observations 
resulting from this review are summarized below: 

• Background soil samples were not analyzed to determine if waste 
constituents had been removed to background levels. 

• Mercury contamination has not been addressed in the closure plan 
although mercury waste was listed 1n the Part A Permit Application. 

• Groundwater sampling plan does not address sampling for mercury . Since 
mercury is a sinker. the groundwate r sampling may not be adequate for 
mercury. 

• Screen length In monitor i ng wells MH-9, MH-10 and MW-11 in excess of 20 
feet may result 1n dilution of volatile organic compounds . 

• The Bentonite seal Is reported to be only 12 inches. A minimum of two 
feet of seal is recommended by EPA In the "RCRA Groundwater Monitoring 
Techn ical Enforcement Guidance Document." 

• TWC has not certified clean closure because of documented groundwater 
contami nation. 

• Re latively high permeability of soils under ex i sting hydraulic 
gradients may cause transport of contaminants off-site if not corrected. 

• Groundwater monitoring for four quarters appears inadequate. 
Monitoring for longer periods may be appropria te to establ is h 
effectiveness of clean-closure. 

• Testing should have been performed outside the ponds since it appears 
they were overtopped. 



CHECKLIST TO EVALUATE STATE CLEAN-CLOSURE 
DETERMINATIONS IN EPA REGION VI 

GENERAL 

ATTACHMENT NO. 

<Complete Sections I through IV for Entire Facility) 

I. GENERAL INFORMATION 

A. 

B. 

C. 

Facility Name: Dixie Chemical Co. Inc . __ ___;;_ ____ .;;;......;'---~__,;;~_.__~---------------
EPA I .0. No.: TXD008088247 

Address: 10701 Bay Area Boulevard, Pasadena, Texas 77507 

0. Check the type of unit/units closed or proposed to be closed and 
indicate the number of each type of uni t that is being reviewed: 

<X> Surface Impoundment _6_ - Ponds A & B, North and South Aeration 
Basins. Equalizat ion Impoundment and 
Impoundment Bas in 

() Landfill 
< > Waste P11_e __ 
< > Container Storage __ 
<X> Tank 5 (less than 90 day storage> of concern - Blotatron Tank, 

- Container Storage 
( > Land Treatment 
< > Other <Describe-, ------------------------

II. INFORMATION SOURCE<S> 

A. Check type of materials reviewed In completing the eva luation and 
provide the date of the documents: 

( X > Part A Perm 1t A pp 1 I cat 1 on : .........,1,-;.l-'-/-'-l 4,...../...::8 __ 0..,,..<.:....;.R=e-'-f .;.... -=2:.;:;8..:..> __________ _ 
(X) Part B Permit Application : On microfiche at THC, Austin , TX 
<X> Interim Status Closure Plan: 12/14/84; 1st amended - 4/12/85, 

approved 5/ 2/85; 2nd - 1/15/86; 

< > RCRA Permit: Interim status ----'~-----"" ........ "-:-=-:-~=--:=---=--...,,..,.-----------
3rd - 7/9/86 <Refs. 13, 19 1 20) 

( X) RCRA Fa c 111 ty As s es s men t : ~7~/:-::2-=-7_/ 8=-7_<-=-Re.c...f_ . ....,,..,a.3-"-) -,--,-.....,....-----,----,-,----
( X) Closure Cert1f1cat1on: 11/7/85 for Equalization Imooundment 1 North 

& South Basins; 2/12/87 for Blotatron, A&B 
Ponds, Container Storage Area; 2/17/87 Is 
cover letter for 2/12 / 87 <Ref. 6). 

CX) CME Report: 7/9/86 <Refs. 8 12> 
< ) Consent Agreement -,,------e=..,.----,--,...,......,...,..-,---..,,,...,.~~,_.,..=--:=---=-=-,-
< X > Sampling Results: Report on Closure Activities, 7/24/85 <Ref. 17> 
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II. INFORMATION SOURCE($) <Cont 'd) 

A. Check type of materials reviewed in completing the evaluation and provide 
the date of the doc uments <Cont'd): 

<X> Enforcement Report: 3/27/84 - Insoection noted in 1 tank and 6 
surface impoundments not disclosed, not 
included in Part A <Ref. 25) 

<X> Partial Closure Plan: 3/29/84 - Submitted to TDWR <Ref. 22> 
< > Other Correspondence <Describe): Conference date 8/18/87, NOV -

groundwater contamination <Ref. 4) 
(X> Other Materials <Describe>: RFA reoorts are ava ilabl e at SAIC as 

sub for A.T. Kearney; letter 5/5/87, refuting contamination <Ref. 3) 
IOM to files 2/24/88 <Ref . 1) . 

B. Briefly summarize interviews with Region and/or State personnel. Include 
the name<s> of the personnel interviewed and the date: 

III. ENVIRONMENTAL SETTING 

A. Source of Data - Cite Reference Noted in Section II: Ref. 3 -~..;_;;;...._ ____ _ 
B. Surface Water 

(1) IAnnual Precipitation: 50 inches --'"""'-----""'~;..;;;.,_---------------. 
< 2 > Annua 1 Evaporation : _ __,;:5;..;.1--'-i n;.;.;c;;.;.h=e~s ______________ _ 

< 3 > Net An nu a 1 Pre c 1 pi tat 1 on :---'n.:.:e'""'g'-'-'l .;..;1 g;o._;1..;:;b~l -=-e ____________ _ 

(4) Distance to Nearest Surface Hater and Description: Storm water canal 
divi des plant into 2 separate sites <Gulf Coast Authority Canal) 

CS) Describe Fac111ty Slope and Intervening Terrain: Surface water 
drains toward the cana l from Plants A & B 



III . ENVIRONMENTAL SETTING (Cont ' d.) 

C. Geology 

(1) Describe Soil Type : 
< ) Cohesionless 
(X) Cohesive 

- 3 -

<2> Predominant So11 Type 1n Accordance with uses Classification System: 
CX> Clay 
CX) SlltyClay 
< > Sandy Clay 
{ ) Clayey S11t/Clayey Sand 
<X> Sandy Silt/Silty Sand - 17-26'--being monitored for groundwater 
< > Other 

(3) Test Results of Permeabi11ty: 
< > Less than lxlo-7 cm/sec 
<X> Greater than lxlo-7 cm/sec 

(4) Test Procedures: Laboratory ___ _ 
Descr1be: R1s1ng Head Slug Test 

Field: Rising Head 

(5) Is there consistency 1n test resul ts of permeab111ty? 
<X> Yes < > No 
Describe 

inconsistency<1es?) 

(6) Soil Stratif1cation: 
CX) Interbedded Soll Layers: A clay layer up to 23 feet thick was 

encountered. Thls layer is underlain by up to 27 feet thick of 
s11ty sand and sandy silt which in turn ls underlain by a 15 
foot thick clay layer <Ref. 7) 

< > Continuous Layer 
( ) Discontinuous Soll Horizon 
< > Other 

D. Hydrogeology 

Ct) Source of data - c1te reference noted ln Section II: 
Refs. 5, 7, 12, 13, 17, 19, 20, 29, 30 -------

<2> Depth to groundwater: Feet: 5-13' ; Elevation ___ _ 

(3) Direction of groundwater flow: Regional southeast flow, based on 
TDHR Report #241 

(4) Is the stte"s groundwater flow direction different from regional 
flow direction? <X> Yes < > No 
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III. ENVIRONMENTAL SETTING (Cont ' d.) 

(5) If yes, flow direction is altered because of : 
<X> Drawdown induced by pumping 
< > Topographic features 
< ) Structural features 
< > Other<s> <Describe> 

(6) Presence of monitoring wells on site? <X> Yes < > No 
3 proposed wells 

(7) If yes, have un it specific constituents been detected? 
<X> Yes < > No voe contamination <Ponds A&B> 
Indi cate last sampling date: ________________ _ 

<8> Is contamination statistically significant? 
<X> Yes < > No 

(9) Are primary drinking water standards exceeded? 
<X> Yes < > No 

If yes, Indicate constituents and leve l s detected: Tri chloroethylene, 
trans, 1-2-dlchloroethylene and vinyl chloride 

( 10) Are secondary drinking water standards exceeded? 
< > Yes ( > No (X) Unknown 

If yes, Indicate constituents and levels detected: _______ _ 

£. Receptor 

(1) Source of data - cite reference noted In Section II: Part A <state) 
Note: Facility located In 100-year floodplain 

(2) Population within one-mile radius: No wells at the facility 

(3) Population within three-mile radlus:_N"""'I __ F __________ _ 

(4) Source and distance of potable water supply: 
< > Surface water Canal divides Plant A&B 
<X> Municipal wells 
( > Private well No water supply wells In 1 mile radius of 

Dixie Chemical 

(5) Indicat e depth to aquifer supplying drinking water: 1400' BSL 

(6) Indicate endangered species In the area:_N...;I;..;.F _________ _ 
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IV. HEALTH AND SAFETY PROCEDURES 

A. Is proposed decontaminat ion of construction equ ipment described in 
sufficient detail? < > Yes (X) No 

If no, describe specific deficiencies : Very little information on the 
procedures for decontamination . 

B. Is rinsate disposal adequately described? 
< > Yes <X> No 

Final disposition of rlnsate unspeclf\ed . 
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ATTACHMENT NO. 2 

SURFACE IMPOUNDMENT 
(RETENTION PONDS A&B> 

(Complete Sections V through IX for Each Unit Under Review) 

V. UNIT DESCRIPTION 

A. Type of Unit: 

B. 

(X) Surface Impoundment 
< > Landfl 11 
< ) Waste Pile 
< ) Container Storage 
< > Tank. 
( ) land Treatment 
< > Other 

Name, location or other information to identify the unit: Retention 
Ponds A&B, located east of Biotatron Tank 1n Plant A. 

C. Regulatory Basis for Closing the Unit <May Be More Than One >: 
CX> 40 CFR 265 
() 40 CFR 264 
< > Consent Agreement 
( ) Waste accepted to the unit prior to July 26, 1982 
< > Waste accepted to the unit after July 26, 1982 
CX) Unit closed after January 26, 1983 

0. Did the State perform a site visit? CX) Yes < > No 

If yes, Indicate the name of the person conducting site visit, date and 
nature of the visit: NIF* ----------------------
Summarize key findings of the visit including the status of 
clean-closure activity: Letter 2/24/88, Interoffice Memorandum document
Ing contamination of groundwaterj groundwater assessment plan submitted 
9/2/87, writer's <state> recommendation to approve 

E. Closure Plan Approval Date by the State: 5/2/85 <Ref. 11 16) 

F. Closure Cert1flcatton: CX> Yes < > No 

If no, indicate schedule for Closure Certification: 

G. Is Closure Certification by a: 
CX> Professional Engineer 
CX) Independent Engineer 
(X) Plant Engineer 

---------

C > Other Person _______________________ _ 
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V. UNIT DESCRIPTION <Cont'd.) 

H. Is Closure Certification approved by the State? 
< > Yes (X) No 

If no, describe the basis for non-approval: Closure for several units 
approved. However, closure of Ponds A&B has to be imp lemented by the 
fac i lity maintenance with approved closure plan . 

I. Dimensions of Unit: 1983 - SO'x20'x3; 1968 - lOO'x lOO'xlO 
Groundwater Quality Investigat ion Plan - 6/23/86 

(1) Dimensions: Length 90' 

(2) Year of Construction: 

, Hidth 30' , Depth 6' ____;;,..._ __ 
Start-Up Oa te :_1'""'9"""6....:;.8 ___________________ _ 
Inactive Date: --""'.'"""::'-,----,------,..,.---------,--.,.---,--------
C 1 os ure Date: Cer t ified closure on 2/14/87 <Re f. 6> 

(3) Has a L1ner<s) Required : < ) Yes CX) No 

(4) If Yes, Liner Type and Brief Description: NA 
( > Liner not instal l ed, as required 
< > Clay liner_,....,...-___________________ _ 
< > Geomembrane liner ----,-----,---...-,------------( > Combination of clay and geomembrane liner ---------
( X) Other liner <Describe): Shallow earthen impoundments with 

small gravel dikes 

Briefly describe, the appropriateness of the liner for the site: 

J. Phys i cal Status of the Unit: NA 

<1> Thickness of liner<s> __________________ _ 

(2) QA/QC documentation __________________ _ 

(3) Briefly describe any problems identified with the liner: 

K. History of Compliance/Enforcement Problems: <X> Yes < ) No 

L. If Yes, Describe Compliance/Enforcement Action: Groundwater contamina
tion with volatile organic compounds, performance of wastewater treatment 
system and drum washing facility 

M. Documents Reviewed by the State : 
Design Plan <X> As Built Drawings <X> 

Briefly discuss the adequacy of these documents: Closure plan not 
detailed 



- 8 -

V. UNIT DESCRIPTION <Cont'd . ) 

N. State's Basis for Approval of Clean-Closure: If waste constituents 
concentration less than those established by the state . IOM to TWC's 
files recommends approval of closure certification <Ref. 1>. 

O. Describe proposed final use in the area of the unit: Not addressed 

VI. WASTE CHARACTERIZATION 

A. Source of Data - Cite Reference Noted in Section II: Ref. 17 _ _,;;_ ______ _ 
B. Waste Managed 

<X> Listed Waste <Describe Waste or Haste Types>: acetonitr il e <U003>, 
acrylonitrile <U009) 1 epichlorohydrin <U04 1). 
<X> Characteristics 

(X) Ignitability 
(X) Corrosivity: < 2.0 pH> 12 .5 
<X> Reactivity <possibility) 
< > Toxicity 

(X) Appendix VIII Hazardous Constituents <Describe): Sulfide concentra
tion. Pond A• 2430 ppm, Pond B • 3830 ppm; no heavy metal concen
tration in excess of EP Toxic leve ls noted; acetonitrile 1 

acrylonitrile, eoichlorohydrin concentrations ranaed from Oto 
952 om. 

<X> Other hazards that pose a threat to public health and the 
environment <Describe): Note: Sludge tested to be ignitable in 
Pond A at 85°F; in Pond B 109°F . Some concentrations of CN detected. 
(Pond A• 0.59 pcm, Pond B • 0.79 ppm). 

C. Quality Control procedures used in testing: (X) Yes < > No 

D. If yes, were the procedures used adequate? <X> Yes < ) No 

If no, describe deficiencies: _________________ _ 
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VII. WASTE REMOVAL/DECON TAMINATION 

A. Source of Data - Ci te Reference Noted in Section II : Ref. 17 --'--------

8. Cleanup Standards 

(1) Cleanup standards used: 
C > Background 
< > Health based 
<X> Other <Describe): Prooosed by Dixie Chemical Company 

(2) Who established cleanup standards? 
(X) State 
( ) EPA 
(X) Proposed by Applicant 

(3) Basis for determini ng cleanup criteria: Presence of hazardous 
const ituents in the waste 

(4) Descr ibe any numerical standards that were used to estab li sh 
cleanup criteria: Appears to be detection of hazardous waste 

CS) Explain the adequacy of cleanup criteria: Clean-uo criteria do 
not address groundwater contamination issue. No documentation of 
soil contamination in the imooundment being brought to background 
concentrations. 

(6) Indicate Quality Assurance /Quality Control procedures used 1n 
establishing cleanup criteria: QA/QC program should have been 
presented i n detail. 

C. Haste Removal 

( 1) How was waste disposed? Solfdlffed and moved off-site by Waste 
Processor Industries 

(2) Manifest for material moved off site: < > Yes < ) No <X> Unknown 

D. Liner, associated piping and contaminated subso11 removal : 

Cl) Source of data - cite reference noted 1n Section II: ______ _ 
Refs . 13 14 16 17 19 20 

(2) Geomembrane liner : Not Applicable 
< > Removal off site 
< > Decontamination <treated) 
( > D1sposal on site after treatment 

Describe decontamination procedure: _____________ _ 
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VII. WASTE REMOVAL/DECONTAMINATION (Cont'd.) 

< 3 > Soi 1 : 
(X) Removal off site 
< > Decontaminat ion <treated) 
< ) Disposal on site after treatment) 

Describe decontam inat ion procedure : Interior dike was removed along 
with sludge. 

(4 ) Sampling scheme to characterize contaminat ion in underlying soil: 
(X) Systematic 
< > Random 

(5) How was material disposed off site? Note : Soi l sampling confirmed 
contamination in Pond A dike wall. Contaminated material proposed 
to be dis eased along with Pond A& B s ludges 

(6) Manifest for material moved off s i te: <X> Yes < ) No 

(7) Contaminated subso il test i ng for waste constituents? 
<X> Yes < > No 

(8) Is locat ion of background soil samp l ing correct? 
< > Yes <X> No 

If no, descr i be the deficiencies: No background soil sampling and 
testing for waste constituents reported 

<9> Nature of soi l samples tested: 
< ) Grab <center of quadrant> 
<X> Composite 

Indicate depth of soil sampled: Shallow. 7 samoles collected and 
tested for acetometr11e, acrole i n, intrile, epichlorohydr in , pH, 
TCOD, soeciflc conductivity . Results: plant slightly higher; con
ductivity much higher: soil sample conc lusions--resu lts have nothing 
to do with hazardous waste 

(10) Is contamination of underlying soil adequately described? 
( ) Yes CX) No 

If not, describe defic1enc1es: Underlying so11 testing program 
limited to sel ected few const ituents 

(1 1) Decontamination/removal of leachate co11ect1on/remova1 system: 
C ) Yes < ) No NA 
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VII. WASTE REMOVAL/DECONTAMINATION (Cont'd.) 

E. Waste Removal from Surface Impoundment: 

(1) Source of data - cite reference noted in Sect ion II: Ref. 17 

(2) Were liquid and sludges treated and/or stabilized?_Y_e_s _____ _ 

(3) Was procedure for removal of any liquid waste adequate? 
<X> Yes < ) No 

(4) Describe liquid waste removal procedure and name of facility 
accepting waste: Name of the accepting facility not included in 
Report on Closure Activities <Ref . 17) 

(5) Was the plan for handling sludge adequate? 
<X> Yes < > No 

If no, describe defic iencies: ---- - - - ----------

(6) Manifest for off- site waste: < ) Yes < ) No <X> NIF 

F. Cleanup of Groundwater?: 

(1) Describe how potential contamination of groundwater was addressed 
as a part of clean closure: Groundwater contamination in the 
proximity of Pond A&B by volatile organic comoounds has been 
determined. A corrective action plan by the facility is underway 

( 2 ) Did the unit have groundwater mon i toring wells? 
<X> Yes ( ) No 

If no, dtd the Agency issue a waiver? ( > Yes ( ) No 

If yes, did the wells detect waste constituents? <X> Yes < ) No 

(3) Is groundwater monitoring required under clean closure? 
<X> Yes ( ) No 

(4) Descr ibe how the potential for release of waste constituents into 
the groundwater was reconciled as a part of clean closure: 
Releases of waste constituents into the groundwater are being 
addressed by the facility's corrective action plan. 
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VIII. OTHER CONSIDERATIONS 

A. Describe any other available criteria used for t he unit: 
NIF 

B. Was the clean-closure of the unit affected by the financial condition of 
the facility? < > Yes <X> No 

C. 01d the unit's location with r espect to population affect the closure of 
the unit? < ) Yes <X> No 

If yes, describe : ------------ - - ----------
D. Was the unit's closure approvals affected by local constraints? 

( ) Yes (X) No 

If yes, describe the circumstances: - - --- - --- - - --- ---

IX. OTHER COMMENTS 

1. Groundwater contamination with vinyl ch loride, trich loroethylene and 
trans- 1 ,2- dichloroethyl ene in the oroximi ty of Ponds A&B has been 
documented. A corrective action plan to r emediate groundwater ls 
underwa . 

2. Screen length of the monitoring wells range from 10-24 feet. Screen length 
in excess of 15 feet may cause dilution of waste constituents ln ground-
water. Waste constituent concentrations may have been underestimated. 

3. Contaminants may move off-site because of relatively high permeabi l ity 
<5 x ,o-3 cm/sec> of under l ying soils. 
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ATTACHMENT 3 
BIOTATRON TANK 

CHECKLIST TO EVALUATE 
STATE CLEAN-CLOSURE DETERMINATIONS 

IN EPA REGION VI 

V. UNIT DESCRIPTION 

A. Type of Un1t: 
< > Surface Impoundment 
< ) Landf1 l l 
< > Waste Pile 
< ) Container Storage 
<X> Tank (Biotatron Tank) 
< > Land Tr~atment 
< ) Other 

B. Name, location or other information to Identify the unit: 

C. Regulatory Basts for Closing the Untt (May Be More Than One): 
<X) 40 CFR 265 
< ) 40 CFR 264 
< > Consent Agreement 
< > Waste accepted to the untt prior to July 26, 1982 
< ) Waste accepted to the unit after July 26, 1982 
< ) Unit closed after January 26, 1983 

D. Old the State perform a site visit? <X> Yes < > No 

If yes, tndtcate the name of the person conducting site vtsit, date and 
nature of the vis tt :_N;.;.;I;;..;.F ___________________ _ 

Summarize key findings of the visit including the status of 
clean-closure activity:: Sludge in the tank has been determined to 
exhibit the characteristics of ignttability and possibly reactivity 
<Ref. 14) . 

E. Closure Plan Approval Date by the State: May 2, 1985. February 17, 1987 
(Ref. 16 6) 

F. Closure Certif1cat1on: <X> Yes < > No 

If no, indicate schedule for Closure Certification: ________ _ 



- 14 -

V. UNIT DESCRIPTION <Cont'd . ) 

G. Is Closure Certification by a: 
<X> Professional Engineer 
<X> Independent Engineer 
<X> Plant Engineer 
< ) Other Person -----------------------

H. Is Closure Certif1cat1on approved by the State? 

I. 

< > Yes <X> No 

If no, describe the basis for non-approval: hazardous waste has to be 
disposed of prooerly; need to amend the closure plan. 

Dimensions of Un1t 

( 1 ) Dimensions : Length 
<10,000 gal. capacity> 

, Width ____ ,Depth ___ _ 

(2) Year of Construction : 
Start-Up Date 1968 
Inactive Date 
Closure Date February 1 7 I 1987 

(3) Was a L1ner<s> Required: ( > Yes (X) No ( ) NA 

(4) If Yes, Liner Type and Brief Description: Not App l icable 
< > Liner not installed, as required 
< > Clay l iner_-___________________ _ 
< ) Geomembrane liner --------------------( ) Combination of clay and geomembrane liner ________ _ 

< ) Other liner <Describe) -----------------
Briefly describe. the appropriateness of the liner for the site: 

J. Physical Status of the Unit: NA 

(1) Thickness of liner<s> __________________ _ 

(2) QA/QC documentation __________________ _ 

(3) Briefly describe any problems 1dentif1ed with the liner: 

K. History of Compliance/Enforcement Problems: <X> Yes < > No 

L. If Yes. Describe Compliance/Enforcement Action: Not originally inc luded 
in the Part A Permit Aoolicat1on: Notice of Violation Issued . <Ref. 25> 
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V. UNIT DESCRIPTION <Cont 'd .) 

M. Documents Reviewed by the State: 
Design Plan (X) As Built Drawings (X) 

Briefly discuss the adequacy of these documents: Very brief. A detailed 
descript ion of t he closure i s needed . 

N. State's Basis for Approval of Clean-Closure: Lack of Aooendix VIII 
hazardous waste constituents in the subsoil and groundwater . THC recom
mends aooroval of closure certification In IOM to THC f il es <Ref . 1). 

0. Describe proposed f inal use in the area of the unit : Hil l be used 
elementary neutralization facility per reoulrements In TAC 335.2(f) and 
335.4l(d)(1 >. 

VI. WASTE CHARACTERIZATION 

A. Source of Data - Cite Reference Noted In Section II: <Refs. 14 19 17) 

B. Waste Managed 
< ) Lis ted Haste <Describe Haste or Haste Types>: ----------
( X) Characteristics 

<X> Ignitablllty Note : Hazardous waste Identified, closure 
<X> Corroslvlty plan will be amended to address treat-
<X> React ivi ty ment and dis posal of sludges In 
< > Toxic ity Blotatron Tank. Flashpoint <140F. 

( ) Appendix VIII Hazardous Constituents <Describe> Sulfide concen
trations found to be 2850 opm. 

< > Other hazards that pose a threat to public health and the 
environment <Describe) Blotatron sludge lgnltab i llty found to be 
110 F. <Ref. 14). 

C. Quality Control procedures used In testing : <X> Yes C > No 

0. If yes, were the procedures used adequate? < > Yes <X> No 

If no, describe deficiencies: Test resu l ts of sulfide are ouestloned 
because of testing procedures used (Ref. 15). 
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VII . WASTE REMOVAL / DECONTAMINATION 

A. Source of Data - Cite Reference Noted in Sect ion I I : <Ref . 17 19> 

B. Cleanup Standards 

(1) Cleanup standards used: 
< > Background 
< > Health based 
<X> Other <Describe) Lack of hazardous constituents per TAC 

335.286b <Ref . 14) 

(2) Who establ i shed cleanup standards? 
<X> State 
( ) EPA 
(X) Proposed by App l icant 

(3 ) Ba sis for determini ng cleanup cri ter ia: Lack of hazardou s 
const i tuents TAC 335.286b <Ref. 14). 

(4) Descr i be any numerical standards that were used to estab l ish 
c 1 eanup er i teri a: ____________________ _ 

(5) Explain the adequacy of cleanup criteria: Some of the waste may 
r ema in in olace In comoar i son to background concentrat ion . 

(6) Indicate Quality Assurance/Quality Control procedures used In 
estab li sh i ng cleanup cr i teria : _______________ _ 

C. Waste Removal 

(1) How was waste disposed? Waste di sposed off-site 

(2) Manifest for material moved off site: < > Yes < > No <X) Unknown 

D. Liner. associated piping and contaminated subsoil removal : Not Applicable 

{1) Source of data - cite reference noted In Section II: ______ _ 

(2) Geomembrane liner: 
< > Removal off s1te 
< > Decontamination <treated> 
< > Disposal on site after treatment 

Describe decontamination procedure : _____________ _ 
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VII. WASTE REMOVAL/DECONTAMINATION <Cont ' d.) 

<3> Soil/clay liner: Not Applicable 
C > Removal off site 
( > Decontamination <treated) 
< > Disposal on site after treatment> 

Describe decontamination procedure: --------------
<4> Sampling scheme to characterize contamination In underlying soil: 

< > Systematic None Reported 
< > Random 

<S> How was materia l disposed off site? -------------
(6) Manifest for material moved off site: C > Yes < > No C > Unknown 

(7) Contaminated subsoil testing for waste constituents? 
C > Yes <X> No 

CB> Is location of background soil sampling correct? 
< > Yes <X> No 

If no, describe the deficiencies: No background soil samoles tested. 

<9> Nature of soil samples tested: None 
( ) Grab 
C > Composite 

Indicate depth of soil sampled: ______________ _ 

(10) Is contamination of under lying soil adequately described? 
< > Yes <X> No 

If not, describe defic1enc1es: Not addressed in the closure plan. 

(11) Decontamination/removal of equipment: 
C > Yes CX) No Equipment proposed to be only washed with water. 

E. Waste Removal from Surface Impoundment Not Applicable 
(1) Source of data - cite reference noted In Section II: 

<2> Were liquid and sludges treated and/or stabilized? 
-------
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VII. WASTE REMOVAL/DECONTAMINATION (Cont'd . ) 

(3) Was procedure for removal of any 11qu1d waste adequate? 
< > Yes < > No 

(4) Describe liquid waste removal procedure and name of facility 
accepting waste: 

<S> Was the plan for handling sludge adequate? 
< > Yes < > No 

If no. describe def1c1encies: _______________ _ 

(6) Manifest for off-site waste: < > Yes < > No 

F. Cleanup of Groundwater: 

(1) Describe how potential contamination of groundwater was addressed 
as a part of clean closure: An integrated groundwater remediation 
program is underway (Ref. 1). 

(2) Did the unit have groundwater monitoring wells? 
< > Yes <X> No 

If no. did the Agency issue a waiver? < > Yes <X> No 

If yes, did the wells detect waste constituents? < > Yes < > No 

(3) Is groundwater monitoring required under clean closure? 
<X> Yes < > No 

(4) Describe how the potential for release of waste constituents into 
the groundwater was reconciled as a part of clean closure: _No ___ _ 
separate monitoring system 1n place, but addressed separate ly 
under a corrective actlon program. 

VIII. OTHER CONSIDERATIONS 

A. Describe any other avai labl e criteria used for the unit: NIF 

B. Was the clean-closure of the unit affected by the financial condltlon of 
the facility? < > Yes <X> No 
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VIII. OTHER CONSIDERATIONS <Cont'd) 

C. 01d the unit's location with respect to population affect the closure of 
the unit? < ) Yes <X> No 

If yes, describe : -----------------------
0. Has the unit's closure approvals affected by local constra in ts? 

< ) Yes <X> No 

If yes, describe the circumstances: ----------------

IX. OTHER COMMENTS 
Clean closure of the Blotatron Tank is cert ified by the facility. A closure 
documentation reoort was not available for revi ew . TWC has not certified 
clean-c losure because of documented groundwater contamination. 

X. REFERENCES 

1. Letter to Lu1s Campos, TWC, from John A. Connor, Dixie Chemical Company, 
Re: Groundwater Recovery System, October 14, 1988. 

2. Solid Haste Inspection Report, January 15, 1988. 

3. RCRA Facil i ty Assessment conducted by A.T. Kearney, Inc., 
August 27. 1987. 

4. Conference Record, between David Buchanan, John Perrin and John Connor 
of Dixie Chemical Company. Inc . , Re: Notice of Violation, 
August 18, 1987. 

S. THC Interoffice Memorandum, to Russ Kimble from Mac Vilas, Re : Closure 
Verification Sampling of Ponds A and B, May 29, 1987 . 

6. Letter to Larry Soward, THC, from John Perrin, Dixie Chemical Company, 
Re: Certification of Closure, Dixie Chemical Company's Biotatron Tank, A 
and B Ponds and Container Storage Area, February 17, 1987. 

7. Final Report Hydrogeologic Site Investigation , February 26 , 1987. 

8. THC, Solid Haste Compliance Monitoring Inspection Report, by 
John Perrin, February 24, 1987 . 

9. Texas Water Commission, Notice of Registration, Industrial Soli d Haste 
Generation/Disposal, September 16, 1986. 

10. Groundwater Qual i ty Investigation Plan, June 23, 1986 . 
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X. REFERENCES <Cont'd.) 

11. Letter to John Perrin, Dixie Chemical Company, from Kelly L. Maloy, 
TDWR, Re: Industrial Solid Haste Registration, Notes Closure 
Certification Approval by TDHR, April 11, 1986. 

12. THC, Comprehensive Groundwater Monitoring Evaluation <CME) Report, 
March 25 , 1986. 

13. Amended Closure Plan for Dixte Chemical Company, Inc ., January 15, 1986 . 

/ 14. Closure Certification for Hazardous Haste Facilities, Dixie Chemical 
Companies, November 7, 1985. 

15 . Letter to Dick Martin, THC, from John Perrin, Dixie Chemical Company, 
Re: Sludge Classification and Characterization, September 18 , 1985. 

16 . Letter to John Perrin, Dixie Chemical Company, from Charles Nemir, 
TDWR, Re: Approval of Amended Closure Plan, May 2, 1985. 

17. Report on Closure Activities. July 24, 1985. 

18. Interoffice Memorandum to Bryan Dixon, TDHR, from Stennie Meadurs, Field 
Rep., TDHR, Re: RCRA Enforcement/Compliance Status, January 24, 1985. 

19. Closure Plan for Dixie Chemical Company, September 10, 1984. 

20. Letter to Chip Volz, TDHR, from Clark Hickman, S&B Engineers, Inc., Re: 
Dixie Chemical Company's Bayport Plant Closure Plan, August 23, 1984. 

21. Interoffice Memorandum from Bryan Dixon, TDHR, to Gall Corrigan. Field 
Representative, Re: Addendum to Enforcement Action, May 1. 1984 . 

22. Letter to Charles Nemir, TDHR, from John Perrin, Dixie Chemical Company, 
Inc., Re: Partial Closure Plans, March 29, 1984. 

23. Letter from Robin Morse, Attorney for D1x1e Chemical Company, to 
Mr . Merton Coloton of TDWR, February 29, 1984. 

24. Analytical test results for Aeration Basin, November 9, 1983. 

25. Document titled: Investigation Report, Dtxte Chemical Company. 

26 . Compliance Monitoring Inspection Report, Convnents Sheet, August 30 and 
November 30, 1983 . 

27. Part A Permit Application <THC>, August 17, 1980. 

28. Part A, EPA, November 18, 1980. 

29 . Technical Report, Comprehensive Groundwater Monitoring Evaluation. 

30 . THC, Solid Haste Inspection Report, Groundwater Monitoring Checklist. 
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Dixie Chemical Company 

Bayport Facility 

ISW Registration No. 303i4 

CLOSURE GROUNDWATER MONITORING 

s ~'4: ~7 (r'I,.,.,._ 

Jl./1'd~ ..B- I 



B. Sampling Procedures 

l. a. Is a Sampling Plan (31 TAC 335.l93(a)) mai ntained at 
the facility? Include a copy as Attachment 8 - I 

Yes--------:N-=-o--

b. Does the plan address the following 
( l) sample collection pro.cedures 
(2) Sample preservation and shipment 
(3) Analytical procedures 

, (4) Chain of custody procedures 

items: 
Yes 
Yes 
'ies 
Yes 

/ No 
V No 
v No 
y' No 

c. List def iciencies/ omissions/ recommernded changes: 
S;) ,":f /., p,.,..,. ..... ,,t-,, t; .s r.. ,r .~ ! ln '/tr?, bl.;: s ~ ..... ,a le-r t).'I ('. no-t 4 c,rf, f:, t-d )~ t-r,, ~ +, e U 

~~ It> ! c,.•.. ,..,. !::e r . • S\.-., r,...c..,.,,d <' sa. ~ •~s- I' ._._J_,j b<. ~1<. "u..11..led ~ 
C,>w1 11 of ~ s+-od-.j p.-,:icedM,.-,5 U-,.J ,I n., d1<;./!Ll~S'Ptl ~ { ur t>. .. r cJ.e·fa.i I. 

d. Does the facility follow the plan during sampling 
events? Yes No V 
It not, describe differences between the plan and actual 
sampling procedu~es: Ill/ S ll,...p lt.• ~ AAJ. o~-:.t-r-lff"d k, ·,u; a..ppt,;~bl~,.s~ 

o'l r,o+ ,ic,d, ,i-<4 l~"'" 1-,, t<" ltl ,-., ,.. .... ,..... l-.0 1J:,, hrv.Ps Vl<') ~ A LM l1 Pio, 
;,,du,;k ..u.i t!,£1a..+-i ·,-,.. ' !I ~4 M~)• S:H b9?J )$; f ,e! h ea.1....,..,.~j b:n•-re-rp.....hv;c
l''lY no~ ~ "'u,..~•T.d. ..L..vr,,,'.i Cv rnS(?:' '-+, ,r.,. 

2. Are wells equipped wi th caps ~, annulus 
prevent contami11At¼?E. from surface sources? 
caps lockable?~ 

seals~ to 
Are the well 

3. Describe how and when measurements of water level and well 
total depth are made: T7.v {.u ... ~r l~ uLI ,.,._ .. .,.~ .. ,.,. ....... "~I~ ~ ,.:. , 1--i .i. l ~S'4.l"e-...... 

" ~1-af .-o n:55 
t"' ~ ) de1 lJ')i tP l~t" 

~ r r1~s+ """ '""+... 
e" "'"' h ~ Pl- -¾, po c . c.ul 

AAIMt h:,+.J. a~r .N..t'. crrc::i d ~ OY\ st:Jic. ~ b~-f 
) • I 

rl '\) r ·, ,,SL t.m.~r ,~~ t (•rut,·ta'--o r pr::o!H wld;<: ,·g:..•~~ wa..w._ 
4. a. Describe well evacuation equipment and techniques: A 1.7'' 

. '- f,{ ; / l\obfl I 

t,4-,{lf!'s. A- r..,,,. 11\o<.Lt ,,, i,f 4 tv-U..I vcf,u«.-J .'4''31 ,Pll'jl'•L I'\., rn"l t,,,,.t "-.la ~ ~"" '1'".,I .......i-o ..._ IO 

r4 sh, kW, 



b. Are appropriat~lection and disposal methods used for 
bailed, water? \.,!l:ft;/'''-oescribe: N ~µ1..,. ,~+ wt.s purc, ... c:1 ~ ~ ro ~u.J"""~ 

b~- w- t..[I,..,~,,+ . cJ; Jl"Ot(d 6 .!. t,-.. r--., la.bo-.'4.+,,-,4 --- v i:. +- MW z...+:, I!" '-"+ 
oud c,1...""' ,ns .lc-

c. If the same equ pment a used to evacuate each well, 
describe decontamination procedures: ne µ........;, ~ Y?-::4 L(...u.J ~ 1 Mw,~'2.+ ·n • I PLl'f N!" r1lpr1())..l'JtJf'f~,~'\-d t.,JC.~'T't,JI .:!du,...; 

w 

5 . a. Describe the sampling equipment and methodology used to 
collect sa~ples: 2w,£kr /,.-.x/s l--ch ..... .,·.2.)w(..l..(, f)IJ.~--A c,. ,.,,,..,,,..u,-..af4 wyl«Jo/u.vi
f•M s rJ~~ , /iiU/,-r ""1•s u$J'd ,r,, l'IW-1 +1'-,w-2.; kw:3 t, r,..,., b .. ,i,..J w/A. d~d,',f...lcd 

, - ,n ( , ~ ,.., , ,,,.. l..L,,u. HJ sfa.,;,J~•.s 
. lui.,u/.. 

b. If the same equipment is used to evacuate each well, 
describe decontamination procedures: fu ~ 6 to f'-

. d w de, L,._, · · ss 
l<YI + f1 UJ • v-, , 
c._ 

r in w aken: 
vo A : 2nd y o c. ; 3rd 6<!../MS 
c:!i:d-, ~ -a.n ,a-wi ; SY'\ ~~'j ~e+.J..s 

6. Indicate parameters determin~~- in the field/ on-site lab; 
within / S: min.~· '6f taking sample: 

(Note type of instruments used.) 

. 
I 

Temperature Mt f-CL~ ½ : rB(,~, ... J ~~r ... h,~ cJ, 6r~hir,, i..:... ~-t:-T M ... 1--

7. a. Describe technigues_ for field filtration of samples: __ 
aot 61&:r,,d ta ?/·e/d ; } 

b. Parameters filtered: 



8. Complete the f ollowing table tor the facility's sampling 
program: 

9. 

Container Preservative Parameters S/U 

Vt>/4 ~IA.~5 v•A I ..., I ct<"'r-c.,"•~'":••e 
<1. c. ?d_ 0 v-. , ~,,. , \ e . h..t-f....,, ~~ o....l I~ \ltJA-r-en ' 111oro"1yd ..-1fl s 

p Ii. S +-1'L 

(/ L) 
. 

~ II' I .1. , .. ~. "f' r- IUJ- Toe., T~5 "'V S'5 
pla..\ h ~ -

l'_h__.h I h 1 ,., ; r' LIL) , U2.. 1-. e"'~v ~ ~h.. l.s 5 
-

s Q Satisfactory U = Unsatisfactory 

Comments: 
d. 

Is the observed sampling methodology adequate for: 

a. Indicator parameters N/A Yes ✓No 
b, Quality parameters N/A ✓ Yes No 

C, Dri nking water parameters N/A ,__/ Yes No 

d, Metals N/A _ Yes ~ No 

e. Volatile organics (✓,Floating immiscible organics ( ); 
pense immiscible organics ( ) (check if applicab_J..e] : 

N/A _ Yes _V_ N No 

t. Describe possible problems: 



10. Describe any Quality Assurance/Quality Control (QA/QC) 
procedures used in the facility's .sampling program: n; ,,, , t,.i .. /f,e 
!on~ · ~@ fl., 1,,.,, /.,, ,.. ;S n · <.:>rd t,J d<"'to.,,vJ (.,,_J, ... J .. ,-i-. o-.. 

,,,_ ,...,.. · s <:. .1.-\ ..... A o-r n-# c , l!"IJ h .,._,__!.z.. +ret.. ~ 

11. a. Describe Chain of Custody (C.O.C.) and shipping 
procedures_: 1}-, \,.,., ,vf-:b'> t'nf/,c,c_/.,-d c...J- /;)(xit> (ha ,..,. ,c.-J CfVL<-t~ t.,v,U\..Q.. 

· .,_ I •' b[tv S-t--5 l.-A-6 ty SolM..Ld~u-E,:,.£(/\ <:..A-~/,p L-.~ 

~ ~ 0, ,._~ le~ coll~L~ • 

b. Attachment 8 ~ 3 Example of c.o . c. tag or 
Example of sample identification tag 
or label. 

Attachment B-t./ '5e.,.,-..,.t~ L,abeJ 
I 

12. Do the c.o .c. and shipping procedures minimize the/. 
possibility of tampering with the samples? Yes .../L.... No 

If not, describe possible problems: 

13. complete the following items if monitor wells are co-sampled 
with the facility operator. 

a. Person(s) who collected samples for: 
Facility r-M,I ("'". ,,,1 +- fi ,·,rnt CnlC S+ 8 
TWC Mar,/ " <1_2.1n,,o,.- lij}ra +- .411n ~-

b. Number of wells co-sampled: 
wells. 

3 of 

c. Attachment 

d. Attachment 

8-S- - TWC Sample Schedule 

8-~ - TWC Field Notes 

e. Comments: - ----·-·· ·- ......... ----------

,sfr,c.r 7 

8 total RCRA 
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AS-BUILT DIAGRAM 
GEOLOGIC LOG ~ .... 

~---------------~► 0 
I- 0 

DRILLER, YOUNGER DRILLING co. 1.1,j ~ 

COMPLETION DA TE 1 4/29/85 zr :a 
%0 ALTITUDE 1 9. 86 FT. MSL (approx) ~ ffi 

11.----- 6ROlHJ ~M:1:. -----

Oor k grey CLAY CCH) 
-ferr ous oxide ve in ing 
-ca l careous nodules 
-bioturbated 

Light gre~ - yellow CLAY CCH) 
-mot tled 
- ferr ous oxide veining 

Grey - tan SAND CSH) 
- fer rous nodules 

Red CLAY CCU 

Tota l Depth 32 Ft. 
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ENG INEERS, INC. 
HOUSTON, TEXAS 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS E-4586 

MARCH, 19B5 GROUNDWATER MONITORING WELL 
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AS-BUILT DIAGRAM 

GEOLOGIC LOG ~ ... 
~---------------~► 0 t-0 

ORILLER1 YOUNGER DRILLING CO. ~ ~
0111 COMPLETION DA TE 1 411 /BS i :a 

ALTITUDE a 9. 86 FT. HSL (approx) ~ 5 i------ GROlN) SlffACE -----

Dark 9re~ CLAY CCH) 
-with ferrous oxide vein ing 
-bioturbated 

Yellow gre~ CLAY CCHl 
-mottled 
-b ioturbated 
-shell fragments g 14 feet. 

Red sand~ SILT CHL) 
-ferrous nodules 
-cl~~ Lenses (20-21 
- s I Lty . 

Red CLAY CCU 
-lnterbedded silt 
-bioturboted. 

feet) 
7 

3 
5 

7 

3 

6 
IL------------------..,:.....:t8 

Total Oepth 30 ft. 
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FIGURE 3.4 
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Protect ive 

V r 

PVC SLi.p-On 
Co vented ~· 
Cement/ ..:,~ ,, . 
Ben ton i te ..:,~ 
Grout ,. _.:;.;..~~-----+-~-:. ,,. 
2 in. IO ..:,~ 
PVC cosin .t; 

' ,, . 
Sand Bae le: f i L l _:,~ 
No. 4 Traction.!; 
Sand Bock:f i LL ~-: 
No. 1 Tract ion .:~ .-.~ 

PVC Co 

+2 . 5 

-✓47 -... 
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MW-3 
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S & B 
ENGINEERS, INC. 
HOUSTON, TEXAS 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS E-4586 

MARCH, 1985 GROUNDWATER MONITORING WELL 
HW3 



Attachment A-i. Table of Well Construction Details 

Well Number 

Hole diameter 

Total depth 

Drill method 

Date drilled 

Casing I. D. 

Casing type 

How joined 

Stick-up length 

r.o.C.-MSL 

Ground level-MSt 

Capped/lockable 

Surface pad size 

Depth of surface· seal 

Annulus Fill 

Depth-annul us seal 

Depth-gravel pack 

Length-gravel pack 

Size-gravel pack 

Depth to screen •· 
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TAELE 3.3 

SPECIFIC CAPACITY TEST RESULTS 

,. * -~· Monitoring Well Specific Capacity Monitoring Well 
,t: Number 

tr 
f ·· 
i~ 
,<' , .. 
;,:, 

f1; 
j !:_ 

1-.. 
"":• 

(gpm/ft) Depth (ft) 

MW-1 . 7.6 32 

MW-2 2.7 30 

MW-3 5.0 30 

MW-4 3.6 40 

MW-5 5.0 30 

MW-6 6.3 30 

MW-7 4.8 42 

MW- 8 6 . 1 40 

* Specific capacities were calculated as the 

ratio of pump flow rate to the water level 

drawndown occurring after five minutes of 

continuous pumpinq. 

Screen 
Lenqth (ft) 
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& AS-BUILT DIAGRAM FIGURE 3.4 

GEOLOGIC LOG A9 BUILT ~ 1-
~---------------~► 0 L08 

DEPTH 
JN 

FEET 

DRILLER I YOUNGER DR I Lll NG co. 
COHPLET I ON DA TE, 4/ 11es 

ALTITUDE 1 9. 86 FT. HSL {approx) 

.- 0 

~~ :a:::o < _J 
tn III 

Locking 
Protective 
Cover 

i------ GROlN) $lR=ACE -------hi...,__., 
PVC Sli p-On 
Cao ver,ted Derk grey CLAY (CH) 

-with ferrous oxide ve in ing 
-bioturboted 

Yellow grey CLAY CCH) 
- mot t Led 
-b ioturboted 
-shell fragments g 

Red sandy SILT CML) 
-ferrous nodules 
-clay Lenses (20-21 
- silty 

Red CLAY CCU 
-lnterbedded silt 
-bioturbated. 

14 feet. 

F'eet) 
7 

3 

5 
7 

3 
6 

20 

25 

Cement/ -./-
Bentonite .t; 

✓-Grout , · -----------~:. 
2 in. ID 
PVC co-sin 

,, . -.,. 
-./.,. ,, . -.,. 

Sand Backfill .t; 
-./-

No. 4 Tract ion .t; 
Sand Bockf i LL ~-; 
No. 1 Troct ion ,:0 

PVC 
Screen 
No. 10 Slot 

PVC Co 

_ ....... __.. 

------------------1~8 
Total Depth 30 ft. 

5 & B 
ENGINEERS, INC. 
HOUSTON, TEXAS 

35 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS 

GROUNDWATER HONITORING WELL 
MW3 

+2. 5 

-,-: 
---_,,_ 
,I. -.. _,,_ 
/. _,,, _,,_ , . 
--_,,_ 
/. --_,,_ 
, . - ... _,,_ 
,I . - , _,_ 
,I . -... _,.,. ,, . -,. 

E-4586 
MARCH, 1985 



& AS-BUILT DI AGRAM FIGURE 
~ ... 1------------------~>-0 

GEOLOGlC LOG AS fl.JILT 

OR ILLER I YOUNGER DRILLING co. 
COMPLETION DA TE I s-1 s-ss 

... 0 
"-

~~ 
L08 

DEPTH 
JN 

FEET 

L 
~· r·s __ ._s __ 

oc-.1ng 
Protect ive 

z: 0 
~ ...J 
Ul III 

ALT l TUDE 1 10. 5 ft. HSL (approx.) 
.i------ GROlN) ~Are-----+-+-~ 

ver 

Gre~ F i ll CLAY CCH) 

Light ~ellow - gre~ CLAY CCH) 
- mottled 
- ferrous oxide nodules 
- r oots 
- bioturbated 

Red sandy SILT CMU 
- interbedded clo~ CCH) 

Red sandy SILT CHU 
- ferrous oxide veining 

Red sandy SILT .. CHU 
- ferrous oxide veining 

5 & B 
ENGINEERS, INC. 
HOUSTON, TEXAS 

20 

~ 
25 

30 

35 

PVC Sl ip-On 
Ca, vented 

2 in. JO 
PVC Cas ing 

Cement/ 
Bentonite 
Grout 

---

Sand Bockfi LL, 
No. 4 Traction 

Sand BacH i LL, 
No. 1 Tract ion 

PVC Screen, 
No . 10 Slot 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS 

GROUNDWATER MONITORING WELL 
MW? 

-, . - ._, ... ,, . 
-.-
-✓-,, . ... ,, 
-✓-,,. ... .,. _, ... ,, . -... ... ,, .. ,, . .. , 
~~ ... ,, 
-✓-,, . ....... 
-"": 

..... --,, . -... --,, . .. ,, 
.../-,, . ..... --,,. -... 

•2.5 

-.. _,, 
/ . ... .,, 

-✓-,, . ..... ... ,
/' ..... -:,; .. .,, ... ,-, . ... ... _,,_ 
,, . ---~ ... ,, . .. ,, __ ,,_ ,, . -., _,, 
/ . -.,, ..,,,, .. ,, . ...... -~. -.. 

~-.. ,, _,,,_ ,, . ...... -~. -.,, 
-✓, ,, . 
----" ,, . ...... 
~ -... ... 
-✓-,,, . .. .,, 
-✓-,, . ...... _,, 

E-4586 
MARCH, 1985 

;1-/7 



LOG & AS-BUILT DIAGRAM FIGURE 
GEOLOGIC LOG 

OR ILLER I YOUNGER OR I LL I NG co. 
COMPLETION DATE, 5-15-85 
ALT l TUOE 1 1 0. 5 ft. MSL (approx.) 

Red CLAY CCU 

Total Depth 42 Ft . 

S & B 
ENGINEERS, INC. 
HOUSTON, TEXAS 

~ 
► >-

i 
< 
Ill 

... ~ 0 
0 LOO j u. CE>TH ' ~ IN ffi 
0 FEET 

r 
...I < 
(D =-

AS BJILT 

PVC Co 

45 

DIXIE CHEMICAL COMPANY 
PASADENA, TEXAS E-4586 

I 

I -

..J 

GROUNDWATER MONITORING WELL MARCH, 198: 
mw? AH-a..tn 



& AS-BUILT DIAGRAM 
GEOLOGIC LOG ~ 1-J.-----------------~ ► O t- 0 

OR ILLER I YOUNGER OR I LL! NG co. ~ ~ 
COHPLET I ON DATE I F /15/85 0:: :a 

:c 0 
ALT I TUOE 1 11 . 2 ft. HSL (approx) ~ ffi 

~----- GROLN> SLRFACE -----~ 

Gre~ CLAY CCH) fill 

Light ~ellow - grey-red CLAY CCHl 
-mottled 
-ferrous oxide veining 
-ferrous ox ide nodules 
-colcoreous nodules at 13 5 ft . 
-b ioturboted 

Red sandy SILT CML) 
-interbedded CLAY CCH) 
- bio turboted 
- fer r ous oxide nodules 

ft. 

LOO 
DEPTH 

JN 
FEET 

25 

30 

35 

FIGURE 3.8 
AS BUILT 

Steel 
Protective 
Cos i n 

2 in . ID 
PVC Cosin 

,.s.s 

-/
✓ ' - .... --./ . -.... 

-✓-;. -.... 

-,,, 
-✓-;. -.... 
-✓-; · -.... 
-✓-; . -.... 

Cement/ -~~ -.... 
Benton i te ~--= 
Grout - .... 
-------J✓---= 

Sand BadfiLL 
No. 4 Troe t i o 

----✓-/ . -..... ~--= -.... --,, . -.... --,,. -.... _,,_ 
/ ' _,,, 
✓-

::-::):• ..... . •: :·.• 
.-": : •: .... . 

Sand Bod f i LL ·)/ 
No. 1 Traction •:;:( 
PVC SLip~On .. 
Co 

_,,_ 
✓ • 

y. 
-.,. 
-✓-, . -.... 
-✓-,I. -.... _,, __ 
✓• -, 

-✓-✓ • -..... 
-✓-/. --_,,_ 

/ ' -... _,,_ ,,. - ..... 
-✓-/. -,, _,,_ ,, . -.... 
-✓-✓• -.... ... ,
✓• -, _,, ,, . -... ~ --.... 
-✓-,,. -, 
-✓ /. -... 
...✓-,,. 
--; 

5 & B 
ENGINEERS, INC. 
HOUSTON, TEXAS 

DtXlE CHEMICAL COMPANY 
PASADENA, TEXAS E-4586 

GROUNDWATER MONITORING WELL MARCH, 1985 
MWB A-ffu..thi\t ,,+ A-IB 



~~)_ 
1. Vertical placement- Indicate on cross-sections (Att A-3 , above) 

Comments: 

the screened and gravel-packed intervals of Yells and tabulate: 

Well 

Screen 

length 

Aquifer 

thickness 

S/U 

l-<41 I 

11 

/ 7.~ 

:5 

h w :i,, n c..vJ 

9 /7,S' 

8.~ q,5 

$ U-

SaSatisfactory U=Unsa tisfactory 

M~.l!f 

q 

" "j 

s 

/'lW) 1-tt;J b /-1t,.,7 t,wg, 

9 9 /y,J /.J 

'Z R ;1() .JD 

3 s (ft.,'1LI, ~, F-1) 

~ s 

Pl 
r\O 

dofQ.. 

-

-

Explain in comments why vertical placement is unsatisfactory [31 TAC 

335,l92(c)), 

f.,2. 

Y'\.O 

d~.: 

-
-

1'""d,e ... t , n,.'tP~ n-.~'™1 ":t: ti.... (AJe,...k r ~J. te ~ Pr- ,ls A'"B w---..1 f½.. AJ-r

~.,Jb Aer-..hiM Bd<;,,.,_:rt, po-,s, f;.IL (M{IL, Pll ( t" t>./- [l.., s f (¥~(ju.,,._ (~ u-w..r~t.au:L. 

¾ t1u UtJ.!t!ka..l /-1.Mri-t.l~htft# ~ ~f /1.t w11W /...bl,_ <1anb:il,t..k 1-o ~ Ctt½pl'ft!~"l:j 

n, !: ; ti. Nf MO 1 ~ 9~'. 

Mw - 7 + Mw,/3 : 8oTJ, /h on,,·J.c,, 1<.,Ult -!_,,.., ~"?::-/'~6.. "'-rk [1ue~He-~~,.s; 

f u w-e ~ "J a, , ~ ; 1 k ,, ,n:d I'$ O >,.. f?le !rd ~ 1-o T4 ~ ~ u ":j { "1 w ... 7) t- Tl.. 

" 
-17 (J..f. Ii\ M.UJ 



"t, 

A. Ground Water Monitoring System 

1 . Regional Geology ( llous rorz Sheet, Geol. Atlas of Texas) 

a . Physiographic prov ince (!,'.d{ Cu,(/& I f (e,,, ·,, 

b. Formation{s) Pte, ·~1-,.( ~n.,,, B~t~('""t-1.f-
;.(L., 

l ithology tJ {<LA. W -f'li fi/f(I , 11l trlf"'- · r u.11-;P.f.. 5;;;_1,,,J_ 

Regional dip and gradient S E j ~h,~o+ "CJ e- ro. $'1.""S /.S-'/p,;&J. 
f1tl(_ 3 ooo 1-\U-

c. Depth t o -i::Op/bottom of useable quality (t.10,00fr mg / 1 TDS ) gr ound 

d. 

e . 

f. 

water /L/ DD 13.SL 

-Jr-~ (J ~.-ts 
Regional dir~ction of ground water flow #-ltlt1/ --

determined by T b lU ~ )~ .;)'-If 

-~~ ? ls site on recharge a rea of major/minor named aquifer ~ 

Part B permit application - Geology Report: pages ?ar-t B ~e_,.,,;,,-t • 

., 

It// h, d»a 1, .. ,n t ~lo J-'-'./l.L /J/a,,.,J .u.,J,,,,,; tle~l) H rd,..,, 'j:e'OIOj J ~ 5~ "k .T1r ~e.sf15c.. 

1nc-l.,,.d~rl te-.., J.:u h.:'>, 3 '3 (1/ t"J,.aU. i3/tz,,.,J . 

Comments : f1'v ' I' I · "-"-s 
Th-t! -rc>g/th1d pti knho ~''- St.1-,tfa.C. e tJ T n..i a.rP ./A, 4.e,4 ht'elJ 

tL/frrul 41:t A.uu'4 f<-<'kcfi '!J n fL t«r~ll11dlUtt ~ C IA,... T1A.J J.JIISA -/- L11.. Pa .rf - {S tU( ff'W>1 
~~ - . 4L 

Ml.£\A. 
1 

Du, rew_Pi~ S' C fie ,.,J F ,,,_ rt. ~ ~ tLltt,v_d h /Jv ,(}. AJW t b f-o 11,_ 

f\.U..A.ltf ~~ n--{: j rtnv.,v;/ w.~tA.- t.,,..._ 'f7,..,t.. 4A.-ULJ µ.,..Jg s u:lt,.L d c l~ t'>-4-o 

:Ukh tiJ.at<. 4--fP D t: ~ 4 pd: ~ ;q lf 3 - 1'77 3 ~ ~o ~, ~ ~ 

J -Lui-_ ~ l1b 1./ -(173 {TDLVt. f2Ltyyf I&-~), 



2. ~l t e Hydrogeology 

a. Attachment A·/ - Si t c diagram with locations of was t e management 

area(s) [WM.A} . borings, wells. lines of cross-sections, etc. 

b . Site str atigraphy to depth of inveatigation-___ '/._~ __ feet : 

Unit Thickness Descri pt i on 
.,..,L-

I& ;z,-J. O I elk §C%:j <LL4::1 
Ib 0-t?.> 

I 

1,i ht- 1 ray- tx:d - '-If lliZ½' av-~sL <W ':j 

~ {a -;J.0 
, 

9riuj lo (Yd ~ilbJ so.~-5a.\1~ ~ift-

IP- s+ re J h> ,---e:" d -ed r-<U:1 CL)~ ( U ., , · + n:r 

d.-; llecl ~rcy.§ b) 
,4-d-

c. Attachment A·3 -Cross-Section(s) 

d. Satur a t ed zone(s) and Aquitard(s) 

' 

\'\01: 

Unit Depth Satur .ited Potentiometric Confined/ K Vertical 

Encou. Thickness Rise Unconf. Gradient 
,.,L 
' 
Q -J.6 -4=-
1, -J.t'> Ao 

/loC JJ,o(,;,.( , .... 1-c '-j ~ 
13-18 I" r <' e,...,,-t, o....,.r,.,,,,,~l ± 2A -1:0 

e. Is first wa t er-beari ng zone in hydraulic communication with deeper 
r '(J.. 

zone ~ ? /Jc. 

f. ls aquitard continuous beneath site @fff? f 1 

g. If yea for e or f, calculate rate of downard vert i cal migratio~ on 

Attachment -f __ -t __ ; Rate ______ Aquiclude Thickness avl'rfljc .: II>' 

h. Unit(s) monitored during interim status !}nit JL . -~;.;..;..::=---==---------
,-..tL 

1. Unit(s) designated as uppct'lllost aquifer iu FL.v 1>'.- Ll,,,+- E. 
i-1v '" C!.10~1.1.f't' 

Concur ~ \/es ~fr---t 



2. Si te Hydrogeology, comment s: --------------------

b,sc-,fs [l,..J. D :,,f; r, /11/ 4-} ttJ-.s wl,,c·( ~ '"< 

l1.?e n dtf:u1n{l.kcl tt...L f'!a......r A -.. Pl(JJ B ,4 ID 1-a.1.. f'c ? /'k..b1, -~_,.,,, lUd,/t; ~ .;_ 

. . 
·a,._, S I!~ I c.1-f? .-, tn,,..; f.'..A.J">.,(.-! fft" 'C'd_ I S IV 5.;,._._;I- A.Y 

fu._,fu • c· c' 11 3-:J8 

J 

f-t....., ,·._..,,,_J_ S- s E. ,~I .. ._,,:h.._ /,t~ /jl.:.dl Iv.., ~ . 

A-? -r/i·ID 

/1.1.t]u1ul~.,.ef .1f T1y (c.itt..Ci1. tp._-£4 /.u.-<A..L.-1 .. fh f Ai.As A+ B. Wtd.A.. l.-eveJ d a..f4... -
• 

., ~:>w· 1-o--,,, Is h-u4b .z ··-1- : · 1 d J f 

fl"-"-'t kY~s-1, s d /J/w Ir 4..wJ W fu i, {-t-,d 5iv,,,-1,.,. wa.L- ~0.-,.., 

e01 tH:. r<;,( 4, J iJ...:1- Pl w 6 TZv. Cr ti~ 4..d:1.t-{iV?A.) f>tL n, V' C,-f n "fl r~L fJ k½, tu.. t 
7 J I J 

Tl lO - /.) t.J ,,. l¼ru.~ ~-1: ltv l..Va..Xl- -/--tJ; IL {/} tt:t1-i ~ ~ ~ 



J. H~nitor Well Construction 

4. 

lt-1/ 
a. Attachment A-~ -Well construction diagrams. 

b. Attachment A-~ -Table of well construction details. 

c. Do monitor well installation techniques and materials of 
flt'-

construction satisfy 31 TAC 335.192(c)-@1q? yc.-
d, Comments: n .~ ~ <:- b{._·,11-ctiZ-j,-0.""' 4 MIJYI;,-,,..,. l>.x..U. l-1W-3 ·111dic.1tk

a, r"ed silh, :s~ ..,J \.l.:"::"0)- (::,J\.~ be 4...y<; e., r:, ,..1g pt:,~ d"z \ 8 - '2..f, S .f.-
1 I , 

1k • ~/...(!,V~ screeo..,,J l<i be~w<"'~"' (0
1

- 27,S /) $+8 E ... c,c ... ·e•rs 

~""",..jd 1/lc"f J~.,+,J.., wL_J ,_~ 1-o 8-,o £,e~f- (){ c.l'::41 wo..s 

Site Ground Water Mov9rocnt 
,4-7 ,4-7 

a. Attachmenc4-8 A-/qWater table/Potentiometric Surface Hap. (Indicate 

inferred flow directions directly on map. Include several maps to 

show the range of observed water level measurements). 

b. Calculate minimum and maximum observed gradients in units of 

feet/foot. Show on map and list here P!C).M.,,+ A, 0 .. ~;C?,.,+ r~e :' o,oc 

o.ao ,s:.ft/f±) r,~+ Bjro.d1~1\i- ~r~ 5z c"1.~ClQj£dft- !".). 00,s:f+/1 
c. Attachment It;!/ -Calculations of average linear velocity (v) for 

gradients reported above, showing all assumptions. List results 

here: n., /\.r wl.LJA..4-d r½fji!:? ts ; ,-,. y9f:t-/yr fu ~. 2. r::r/ !j "· 

d. Comments: 77u 11ah...u-t /:H ,P'f'l"'•i!'4.6,"/,t'j ~ 11oro~1l-y AA{. esl-l~4kcf 

a,~s~ nt@.J. /ht! ~ ~ 1 r't'-5:°/Ji?~;{~ ¾e:uu lov'e d-i. k- ~1<.-6nr~tl~t1 

& e ~ t.u.J t£L 4 ~ /H-(' ,./, e Co.pr,, e ; t, ~ s- 4f +.u.. S ,..,, ,, ;.u, ks t1 / ft'< hf ~J 

(A-!1-o.J ht t! "'.,. A-I~') 



5. Monitor Well Pl~cement 

a. Indicate distance(s) of upgradient/background well(s) from WMA 
Pte.,d .. /t.'/vl...:•t 1> 11,:t:.<!...1w=3•; ':4!,'ira.,f,·,,,·,t; ·. 1-tt,,.·•, fS y(,O'{r~-.,..,.. f't.>-Ul,;A+f!,,. i'lw B:1-11,. 
/11.v·B wa~ ,:,m·,,,,al'J ri .. c,3, ... 1..-,i'#7 ,icuJ,,.:C: /11r-,, QN ,, • .-t /'-('1f"~d; e,..t: -

s .J , _, 

b. Are designated upgradient well (s ) confirmed as upgradient (Y(&}?,UD 

[31 TAC 335.192(a)(l)] ~--etc-< }c. A-~~~ A-l't tJ.-,'-/ 

c. Are upgradient well placements adequate to yield samples 
f'<!( 

representative of background groundwater quality~? {31 TAC 
nlc., • 

d. 

335.192(a)(l)(A)], unaffected by WMA (Y(!!} ? (31 TAC 
l"-t. _ <'• ..- ll< I, I~ "-...,k ,- I "''"c!l ~ 1..-" ~ h M:> .~.l "7"1'~ j rc~u,«<_ '-

335. l 92 (a) (l) (B)) fie:.- ra.r'h :"1,<erSA. l.-5 tL--t-_t'IA,,t. Ad~-- !, ~c:?i Y' : t"' °:.5::.<;~ 
L'-1"~ -~cJ I e.,,.,+ 1::1-\~ I f..e,..- ~ , (c-r ,:'10 ... ,,.5 .--r,.J,4'n-f ..,_ 

Indicate on the site diagram (Att. IS ~ ) the lateral spacing, 

in feet, of downgradient/perimeter monitor wells. 

(y l(;\~see .:,,..,..,.__ e. Are designated downgradient wells confinn.ed as downgradient l.,!J,I 
~~ 

f. Describe the operator's justification for lateral spacing __ _ 

no+ sp;c ,.C,eJ ~ Clcs(..l....- ()(a.,.._ N>,pc-...-t 

g. Is the l ateral spacing sufficient to satisfy the performance 

standard of 3 l TAC 335,192(a)(2)? (Y@. If no, explain in 
Mdd-,c--..J ""'-e--"Ld-c..- ~le; cvu. ILV'4 .. •-....4'- I.,_ n.... f)~ A: ~8 , ... A.U L 

comments. I -

h. Indicate on map and tabulate below the distances of down gradient 

wells from 'the edge of WMA along the direction of groundwater flow: 

- - L... 

e--PLaJ-A -~ ~ -- - t:>t,J 5 
(t? ~) 

.1 We'll 
/1WI /1w .l- 1-tW 3 /1w '+ tt4J r 11 LA.: " ftw'7 f1 tu f' f' I 11'-
I( l.jt,,C) I (?oo) (700) . I ' 

, 
~5 

I 

clco Y5 37 7S Jr /0 
( '/3J) S-1 _r- I {Jt:3:J I 7 ;yJ!i) <J<JJ' 171./ :Jo. -I -;r- /S-3 

7'1 'I r./ ( I 1.~) (l/3) 3;i. /3.-7 /. V, S.o/ ;:;. 

Calculate groundwater travel time based on v calculated above. 

Assuming conservative transport, will each well detect contaminants 

during the active life or post-closure care period. Indicate those 

wells that will not with(*). 

, 

~::c O 

Ar::.( 



• 
ll/f 

(;N / 

\ 
5• 

-1:Q.L 107 MILS 
18 MILS 

SCALE 1 24 000 
0 

= 

TEXAS WATER COMMISSION 
District No. 

Dixi e Chemical Company 
Site Topogr aphy 

Attachment 



I. 

N 

. . I 
. ' .. . .... 

~., ·-- ; · .. 
• • • ~ ·.' : a • 

\ · . . . ' 
. . .... ... 

" ~ 
l A c::::. !E--+-E--3 j -

socu , ooo Ji>Oo i ooo 

Soil Identification 

Ba - Beaumont clay 

Soil Characteiistics 

~lo~u: 0 -1~; ~vcrJ~u O.J~ 
drainage: very slow 
permeability: very s low 

TWC-06:16 C Re v. 09·01 ·85) 

0 g-
1000 0 

Scale· l : 20000 

TEXAS WATER COMMISSION 

District No. 

Dixie Chemical Compa ny 
Surfic iul Soil Map 

Attachment 

I M,11 
j 

5o6o Fu t 

• • I 



The Closure Plan/Amendment was approved by the TDWR prior to 
the CME on~§ite inspection/evaluation. Dixie Chemical 
Company (DCC) has proposed the installation of three 
additional monitor wells in the Pond A and B area. 
Negotiations are in progress with Southern Pacific Railroad 
and Houston Lighting and Power (H L & P) to install monitor 
wells in the aforementioned companies' right-of-ways (ROW). 
The present monitor well system is deemed inadequate, 
however, the additional monitor wells (that are pending the 
ROW's contract) are necessary to address violations 1 and 2 
noted above. 
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.. 

INDUSTRIAL 

TEXAS DEPARTMENT OF WATER RESOURCES 

PERMIT APPLICATION 
· FOR 

SOLID WASTE STORAGE/PROCESSING/DISPOSAL 

PART A = -FAClLITY BACKGROUND INFORMATION 

City: Pasadenastate: Texas · ---------- ____ _.;;_ __ _.; __ Zip Code: 77507' 

- ·-.. -
- ·: .•.• . ,, 

·.:..,_ ..... ~ ...... 



.. 

." ,: · ... ·, 

··1iM·-··.-: 
:: •-.:~-;;--· .· 

.. -; . ·. -~·~.;:.:.·. 

~ 

.. -:~ 
·. -~;1<:· 

. . ' 
: ·- !> . , 

. 3, List the appl -icant's cuthorized cgent for serv ice. 

Name: ____ .,,,.S.w.amel.Lll,,....Jall.,s,L.,.l;A~p~pl.J)ui~c~a,A.Jnu,t.__ _______________ _ 

Address: ·,,,:.-~-:. -.... ..,-,·-· ... ..... . _______ ...;..:;;..;._;_.;.;_ ____ ..;;_ _ _.; _____ .:;._ _____ .....; __ _ 

b. 

I I) Feder a I 
121.· Mi I itary 
(3t~\ : State ~ 
f4>'· ,Regional 
t5> ... County,-
i~> . ·"'Municipal·~: . 

: .~ . ----

Zip Code: -------

~: ··:_~~:-~ ~-.. \ :-;~ 
. ~.. ., 



... 

I• 

a . Submit as an ettachment a copy of the lease for use of said 
facility and/or site· property, es appropriate; and 

b. Identify the facility owner . If same as applicant in Part 
A above, state . "same as applicant." If different from the 
applicant, please note that the owner is required to sign the 
application on page 5. 

Address : ----------------------------------

E. Type of Permit Application: 

I • . New -- · X-
2 . Amendment ITDWR Permit Number : -------

• _; ___ ::¥;i:;-~~~ ~-l · . 
.; : ,::-- . ":."" 

• :.:~! .! ":." .J • •• 

. . .... .. : - .. . .-,.: ... ::, -·., .. : , .. ,, .. , . .. ·- .. .- . .. ·. . {~/ ·. . 
.-·· ·:·, ~·1:_:.R_e.·g.i st ra_ t.·i•o_ .. -,n_-·. ·_a_n_·_d -. ·Per_m i f . ___ 1 n. f o_ r_m __ at ion:."·_.;:_:~ .. >l/,:~-;~-: ,t· '. ··:~-~~_?.-~_;_:.~_:_~-- ,-:..-~-.... --: .·,~_:_7,~.~.-.·;_~.~-:1_? .f.:.:.·,_ . . ·::.· ... · (:_::.: · - --=·~:.~~j:~~: .. ~ ... · .. -: ~-. •t-7~-.. ::::·.:.-:;..·--:: :· · ·.·.~·· ... ·::.: ~-~---;;;.~:-;-:~:, _._ :_--.- , ·· .-:·-.. . ::·f-~--_::. r::;?:-~--·· '-.-~ =-~ ~... . _ 

· -~·/· .. t. l :,: Denote . your . TDWR. So I id · Waste Registration· Number. I ( i'l?ne ;·. __ sh1 te: . · · .. ~-:~--

. :fr~\:.·z7;i~~Jif f iiI~t:t?lt, ~ \E::ri,_~:t,.t: EJ;- ~~l~ *-
... '. ._._._ 

: . . -. 2. Indicate .(by listing the . permit number(sl in the eppropr·lot_e co_lumn 
below) all existing or pending State and/or Federal perm'i.ts :or·,,. 
construction approvals which pertain to pollution con_trol or 
industrial solid waste management activities conducted by your 
plant or at your location. Complete each blank by entering the 
per mit number, or the date of application, or 11 none 11

• •· . -': ~·-~ :_. ~ .. .. . . -: __..,, ..... ,. ~ ' . 
Relevant Program and/or law 

;"'!"-:-.- .:. -c .. 

Government 
Agency+ 

a . 
b. 

C • 

Texas Sol id Waste Disposal Act 
Wastewater disposal under the Texas 
Water Code · .. -,, .. 
Underground injection under the 
Texas Water Code 

Permit No. 

d. Texas Clean Air Act . . . See Separate List,: ... o...ig,.__ 

. '--~.:~r/::·_•.·:~-'.-~~;.~/t~=~~~~fy~·~j~~n,;.;i .. ~~{~t~F~:f~,~~~K~~~±t~;~~~J~;::~~:~:~~:'0 : ' · : :~.'· ~ ';\~~~~~~~ 

.-:!° .... ~-,--_;' f. · . Texas . Surf ace Coar MI n Ing -.&··, . ,_-r -.,.· _,,,, .. -. -·~· :7;·"~,-..) ,'1"-·· ..-.,,.~· :~·.,..,:<,-.1-~(.,l!"~:;-,...,- _., ,., ... , ... , ·,., 
·. :~~~:·::·- . '-~·;/·-Re"c°a'amat j on ··Act::· :::f~:[F:"=t·:·=t~f§tj.R~,--f;;,;/~1}j11'~-~-~:~-::--:!.'"::·::·.~ ·:· •. ·~~"'.=~~~~'~ ... ~::~,r-~::;:?{-/:.:;::: 

g. Hazardous Waste Management program ·· · ---- ,·-
under the Resource Conservation and 

•·
1;{Ji{f ji.~/t\lt~tj~lN~tl;f !~f~,;--t-~~~---~-----.-~}));~=f f:'. .. ~ ,_· .... -.... -... · .. 

C • 

. . ,. -3- -~' 

,-:: . . . ;• ... 



, 

.. 

Texas Department of Water Resources 
Permit Application 
Industrial Solid Waste Storage/Processing/Disposal Facility 
Part A 

F. 2. 
d. Texas Clean Air Act 

Penni t No. 

C-2363 
C-2363A 
C-5610 
R-5069 
C-5798 
C-5798 
C-6703 
C-1250 
C-3870 

Gov't. Agency 

TACB 
TACB 
TACB 
TACB 
TACB 
TACB 
TACB 
TACB 
TACB 



•· 

_. 

h. 

J· 
k. 

I • 

UIC program under the Safe Drinking 
Wr,ter Act 
NPDES program under the Clean Water Act 
PSO program under the Clean Air Act 
Nonattalrvnent program under . the 
Clean Air Act · 
National Emission Standards for 

TX0005380 

* Use the following acronyms for each agency as shown below: 

I 

EPA 

.,___ . 
_, , ·- .-_ 

2. List the principar products and/or services· which are 
by your plant. _ Please . itemize by Standard Industrial 

. ~ t i on I S I C. l_. c_od}? s •.. :. : ,.' ... :· . 

1) Speci-~ 1' ty····o·~~~rii/ ·c-~~mi cal s 2869 

. 2) ·-Ethylen~,-Glycols \>~ 
. -. 

.l ·-2;,;;-;• ·-:.: .,- · · -2869 . ~ .. . . , .. ' 

Custom Manufacture of Organic Chemicals 2869 

.-.--•. ' ·:: ~.: -~- ... - ' . ... ···- -- . ,.... ___ -- ·------ -

provided 
Classifica-

. ... 



::::-.·, -. -
""----'- · ....... - -

,._--&,..;e.L!.Jr....:..t{J...:....:}-/;_____L __ Pi;_'f;l',_·~-L_f;1r_;_ ___ _ 
I Nvne I 

I • ------------------------------IN&ne l 

~--··: ... ,;· .. { .. ~~ ~~;;:.: - •;~,. -:::· . ... ~~~·: ~~:~~~~-=-·i ~ ... -~:/ :~·.r!.~.:;_. 
: · ..: -•:.-- !',: · : · . • • J r~ .... ~ ~ -•- . .,:~t_ .. ·.· :- -

--~ ~--. ! 
, ,.,,, -1•,;s >- • • + • 

SUBSCRIBtO AND SWORN ·;o-before·~~---by. the said 

·-----.. ---· - ... ... . 
- ~ ..... -~ ...... . i _ _ .. 

. - .. _.-.. 
- -- .. ,--•-- a.•-- . . -. ... ...., ·:--~ ' '::-· .. - ~ - -· . . •.•- ·-

v, t ,s:- PR ts ,I) tF","' r I? ro 
ITitlel 

<Title) 

TEXAS DEPARTMENT OF WATER RESOURCES 
AUSTIN, TEXAS Receipt No. 83- _2_0_4.;._;5:;._ __ 

Date. i~P.~~-:2_
Received Fro~ Zc1<-le Ck1ve:.a.P <l-rw~'-1!! 

Amount _ _,.""")_·_00 ____ _ 

Address a~ t:t..Cluta . T)( For 
I - - ------------------

G.R. Fd. 001, Unappr __ cc 09644 
-"-'-'--'-----

G. R. Fd . 001, Appr ___ CC _____________ _ 
Spec. Fd. 041 FY ___ CC~--,----- ______ _ 
Spec. Fd. 153 FY "8° 3 CC - / 13 t I 
Spec. Fd. 158 FY ___ CC _____________ _ 
Spec.Fd, __ FY cc __________ _ _ 

Suspense Fd. 900 CC 09642 
Filing Fee ________ _ 

Recording---------
Use Fee _________ _ 
Storage _________ _ 

Postage _________ _ 

Comptr. Rev Code 375y. TDWR Rev Code ____ _ 

Type of Fee or Revenue luct-<2h. ~«1JA ~- -fl: /030i Poa./z;!JR 
Type of Reminance et l=r ( b <g"g' Received by _/)1~/'.::.:UU::...i.:c.. ________ _ 
TDWR-0756 

. . (. .. . 



I I. SITE BACKGROUND INFORMATION 

A. Location of Site 

1 • F lie i I it y Name : __ D_i_x_i_e_C_h_e_m_i_c_a_l_co_m_p_a_n_y ___________ _ 

. , .. r 

" ~ ;..'.-~~~i -~G!ve a _v_e!"~aJ .d~scrip_tion of. the __ loca!i~n of_ the faci_l i_t~-_sitE; ._<t:.:.•.• 
~.}i~?.~\ with_ respec t,:.t_9.'. _known or- east ly tdent, f table lan_dmark~•}·.;~-),: .. _.':· 

.•,.t~/1<:~. Located at the corner of Bay Area Blvd. and Chem1cal Road rn . 
·:.•.~ ... Bayport industrial district. Located 300 yards N.W . of GCWDA si ti.! . 

•. ··. '•~~'"it~iJ·. Site. :·-· -. ..c; ,.!-!L•.;.>;,c 1~•: .t'". '-:•· .•. ·, 0 
• • • • ;,;:i,· :. :· :_- .. < · ·•· ~.~ -~'°:;·"-:~1°1,-'.;:1¼°\,..:..-" 

· ~ · j,rr;i,;ffif;;~ -·, :-.. ·: -:/t.::~r-~~_::::1-~:z.;:~'-~:;_:~::.-•:: · \ ;:_~-:'{.:~t >' '~: : .: :. · ·t .-.· -~-;._~1~~~-d~'/'!J!f/tfl/:--..r 
. ::~~W~4-~.'.oetai 1 _' th·e:·~,~~ess·:--~·c,u'"t"~s· from· th~·-' neares·t u~s·.~o~ ·sfa·~tITgt?;'a'°yf211~:~ .. ';: 
. :;-~~i~Y -~tf"i-· to the._'.f aci 1:f ty:~~ i te~_.- · .. -:-·,·,:;-~ ! •:~'.,.::_\:.; .:: >":·.,:_cc.' ±-:~-~~,::.:.:\1·;t~~:ii~:~¼i.~';1~¥~-
- : ~ - ~-· ~ ·. ~· • £( ........ ~ .... . ~ ;'· ··-···n,;.:-V.-"',.. . · ·•~ ... "r.!-· --•I!_ ~ .. • .i;:,.,-.. ~ .'. :- ~ .~·· • • : •• -;~ -'~"l-'-""l~*:~~1:i.l.., :&'"•::.%~~ 

-. ' , ~i.•-:-~~i••~ ~.:":" - • • _ . .,. • _- '•--. -•r•-·:, :_ _:. I • .-_•-• - , ~.~• • • . • + • 1.·,,;:",JJ:,..,...,•£ " • ••: ~!-f" ' ~"'-~:?-,-;:..:;:'~::." 

~~~Est:,t~i Ex,t 14~on Port;Road. Go ·West _on_Port Road to Bay_: Ar.ea'~Blvd.:~::::::,~~~ 
~~-~~~i?· ?o West on Bay A~ea_Blvd. to .Chemical Road. ··oixie Chem_ic:al_."/~} .. _.';~)i:~~~. 

· ,-,-~;rt:· _ _. .1s atahe intersection of Bay Area Blvd. & Chemical Road._.-,(:,:"-. ··"~::- .. ~•:-~-:-
.. ;:-.:r,:-... • • . • • .. . - •• ,. ._ . ... ~.yt;::;s;:-·::. ; .. ,,"! " : · ·• . . · -. ... - -:-.. 

:,~:-$!{;5'~ Submit as ''Atfachment A"· a United _States Geo I og ica I _si.,i-vey!.:lUSGsf·;~~:'~---:-: ·· 
•• , i).;::,,~ •• . . • • ' • • " • • - . ~ - .. • .• , . • ' • -
· :-t.::,·"',~·:.·fa. 7¼ minute quadrangle map. Indicate on th'is map the loca·t-ion · · · 

/._:i-. · • of the site and the land use patterns of the ar.eas withfn ! mi le , 
.:::~:~J•.' · (1.6 km) ·of the· site boundaries (e.g., residential, c~·e".!·c ial ·; · · ·. 

'-> ,: :.. recreational, agricultural, undeveloped, etc.). Each· area .. of::,:~..:.~-.::: •:., 
.,·.· . land use should be labeled on the map. (Note ! if su·c~· a . map ·: .. { ;;.:•;;;{. -. 

·/'"\-(_- is not available, submit a subst(tute map such· as ·a- Sta'te··oepart~e~t . 
of Highways and Public Transportation county map with sufficient 
scale t o adequa tely show the site location and surrounding land 
use patterns; -

6. a. Submit as "Att achment B" a map indicating the boundaries 
of a 11 adjacent parce Is of I and, and- a Ii st of the names and _ .. 
mailing addresses of all . adjacent landowners and'other nearby ··· .: ·: -
landowners who might consider themse lves affected by the 
activities described by this application. Cross-r_eference 

>.:. .:.i.<:/. ~- . this. Ii s t. .. .:.t~,0 the. map t~_rough,.J.he use_ of appropr i at e;._key tng ~ . :. 0 •• ,_ -~· 

.·. ·;;Ht:'%~~-f~!.:·~·,;; .. ·techrtfq" ues'?J/ '1%~-·-ma·P.~":5houl cf'' .. be"t-·a tiSGS. map: ,.·.a•;.c it y_"''\of:tcoun ty· -~-!3-"_i.·<:'-'~.: -· -• • ~ ~?°: . . ~ - :: , . . . .,-. . '-k, 4 :c?: • • . • I - ... - .~ ... • " ,. • 1-$ !!'~ - - · 

. ::.;_:1f;t~'f..~tf~p I at-~~i~l ~~.'l~ ther_- _in~i:~~?( €#1} ~9~-~\ th .·r sea l f'_a~~cii.i?.ff~~'~Fo_~-g~--7~t . 
. .- -:h.-;±..;.,,~J.:;::._:n_.,.._<_ •to. show:·. the-: cross..:r.e f ere need ·affected I andowners·~~~'ii•;;•;; .. ~',~,;·•-.. ~ . . 

···' }f~t?,F2-:.?·"·. ". ::~·:·\":/f"?/t ef.~~:'"71.:.i":.:(·.~-~;,;,-;,:; ?''.:':\:('>:::~ ;;-.:":'.'--' : · . ..,.:: : ': ' ~'.0 • : --~:f?~_:.~· ·.:-- :';.' =)':~ ... '::·"-_~ -· . : 

. :fyl~f ~}xYtJ~\~~!f ~ttf@g~{~:i~tt: ·:))1;1,_Jf ii1~tf 
. ~ ~ .. 

. ,,.· . 



,• . ...... , 

b. Indicate from what sourcelsl the names and addresses of persons 
identified as affected were obtained. 

.t~ f{f{I.~~:; :· .· 

b. 

5--year 
:=_ 50-year 

· •· .:, /,'.: •. - I 00-year: 
-: . ... •. . . ' 

... -: 
•;:: .. ::.: 

_!__ 
_x_ . ··•· ' ·"-- . ... 

":1 ::";";"• !. 

Ar~_. _there a~y. produc.i ng groundwarer_ we 11 s on your .. s i.t~. proper t }'? ...,· · .,-. ·•·,-.·, . ~ .: ·i-~~~t~: :·- ~ ·~- .. :. '·: •t=~~; -. . .. .; . . - . . - .. <~_.-=-;.. . ·- ........... ~ .J.• • ~· •• 

Yes , .. 

• • 1 . 
.,. 

. .... - . - .... - -_ .. __ ;:; :. .... . 



_·.-::._· ;~:~ 
~ -~-~ . ·~,~ :r~ ... :;.;-. .. · ... ·_, . . 

i ... .:.: . 

.. 

121 Indicate the corresponding water uses below: 

If 

(al Industrial uses: 
Coo I i ng water 
Process water 
Fire-control water 

Yes·:•· · X 
•-· . ~~;-~ 

,•_"""; • •.~: .. ~ . -.- . '="" 

No 

; . . 
correspond j ng w~·f;c· .. uses\{J::r{t· 

.. ·~,,Jj{:;~/:-; :-_:_r-:: :_ '?'18j;~ 
- .. ~- . . -.: . , .-: 

,..· ·- /;~ :~ -1::·(!,./f-;)-:::,.i .. -; ..... ;~ 
property utilized for 

! ; ; 

you checked "yes," indicate the corresponding use~ below : 
• • :.~.~ . : ,: ... • · :.....: ~ T • : ,:; ••r. 0 ··.·e,;~1~9~-:~~t~-p~~-~-----··~~ -~:~~~~i:~,~ ~-/~\i · ~ ,. ~.- ... -·· 4 -~~-.~~-~:y: 

Livestock food crop : 



•
. ~i 

, . . 
• ,.._ -4 _· 

. .... ◄ •• 

.. .... •; 

;~':'-. , 

.. 
- ., ... ---- --~1-i~;~·i{;' ;rir· 

tf you checked "yes," estimate the magnitude of the _greatest 
subsidence that has occurred lin units of feet). 2 

I I I. WASTES ANO WASTE MANAGEMENT 

A. Waste Generation and Management Activities 

<<"~.: 
40 CFR ·For the EPA Hazard Code and EPA Hazardous Waste Numbers , see 

: ~:~.\_: .. 261.30-33. For.•. annual quantity, provide the amount in units of 
· •.:-~1ifJiounds las gener~te_dl for each 'waste :and/or . waste mixture.· · · · 

• • ( .f~} l> '-..• - • ' ";' , .• ~ •-•.•.• •! - -•- · .r':.•:; • • -·• •- • • • • -"'!-: ~ ... , 

-··--· ' • Y ,.(-¥1.,.;,vJ,-.,.. • 

-~~ ·-;:/~~-::: - ~:/.;'"!c:;\~.: :': --~ ;,_ 

• r • 

• !-~r - .• ' l' ..., . -_ . .. 
. ·•· ... ' , - . . ·~ ._ ,...,;,_.,. . _ .. 



1) 

2) 

Verbal 
Description 

ofWasu 

T-335 Plant 118: 

I,. ,l~·. ' ; ' ·s4 z. ): i:r:-: .. 
~ ... , ;,,r .. { :. ,. 

, ~ I • ,1 •~,l.. • · •, . 
,~ , . ... 1;'°•'· · .• >'••~-·- ,,-~,····· . •"'.,-':• /',, ] l .'J,r • 
·.:..'t r· .. cj,;.'. . •/,ill ~)H 4, I • ... :.it'• ·. • .. )•· .• ~'/ ,.i 'J\~ ·i- : · ;, 
.·;,!;:: 1.i.'i;Jl:. , ·'1~·. r;~-. ... , . 

-: 'h;-;; f. ' ,. 

TDWR :,.:~l?ii_-TO~R 
Stqu1nc11 . .'wam ·code 

C• 

0

Number :r.:i !· Number 

Resi aG'e 
tt~;~-:-

. -1~1~·.T 
1'i . . . . 
, : l''. I 

T-105 Reactor Waste 

o . .. ~~' ,,1110760 
r. ~ 
~ ~'. : 

3. ·.-i~P09480 
ix · .f,~,). . . 

I', -; < f ,• • , ,,,.. • • .. ,It,~ , 1~ , J . I.- o ,o j !." " '1-"", •~1 • • + f{ • . o • o ', 

, I -~ • '.. ~ . •,r~r:m· •~• .. ..:_:~r,1· ;T.~/"\ .. f ,1;•~ ·!. , . • " I • ':' . ~ '.~'i ,·i '\(J 
-:., J ••, ~ \, • ,1'4 ,I .. \ . · I .. ,..;: ,1:r.-:t~•.,.. _ ► • .: , ' +, --~~ _ ~'.- .,;.,t. ,.:~·l~·:· ,;I .f- ,J.;i;" · · .- t 1~: /. 

"~ ·: , 1 f ! , 1-':~'~ ~, .. • , .fl, ;·I 1,..~} ! ; "'!: 0 

• ·? ,_ ! 
· · · ... 1~~: . , -:~l'(f ·.'•.n.,,/~~ · ~ . j 1 - !··~ ·!! · 
Table 111-1 G~~erated Hizird~~s Wastes and M1n1g1m1nt Activities • . :_ :1 J"'_:·-

-,'~;;•.. · :.,;,;::t.i•:~fit;ff~:.~ ::. /}' .. · · · · . :th-.::,:.:· 
,_. \ •• 11i .J..l:.i -•~ ;t\'!) .1 fr,1,.\ ··· • .. i : • • •• • .• : • • •• ~-; , 'J-.~-· 

j • ••• ': ~ .. ~~?\' '.U ' ,:!':l'"'~l f~.J.:•:ij, ;:,,} \~,-.. ~.♦,' • • : , • • ' • ~ :--/.-• ~ • • • 

·:, ,.·,~· ,·,.' .. :-~':'··.f .t.f(-~1.,1 ~~ : ' . ~ : · .. Wast, Management Activities----- Annu,1 .~::,;,~ , ' 
' ' ~ ... !(t • ' ·•J '11 "'·• :e"'•~_,4,,ij':r 'V•· , . · " • ~~- - · · 

•' - .. 1,;,. , •,•1-••:.\ l ' .i/' •' l • ..:J,,,. .... ,, ,·, ' ' 0 Si ~- ···i· ' '"•f ·' t§t I . 

'• : ; " 
,1 .... 
1:·_/ 

·r .. • ·t. ' ~· .. 

:\. Ot: _:; . 
: ·1 '. •.' ~:, '. 
:J_i. SIC b;r .1· 0 

J~ . r • -
EPA:~1i-;• ~/ (EP · ·_ . ,:~~~$f ;x ( ;~'.fr(~h•c~ 1pp_licabl1,l~ems) . ; ·

1
, _ ,, . .-i; . OuantityJ~~ •.,.~; ;'. ; 

Hazard,;:-·;. H•.~,ard~~~.~,lilll~ .~~:J.i~~~::f~ .. _r : : 1 n• tt · · . 1f Generat!,~ '. ~~~;·;· · 
Code · · ·. Wasta No,'.~ Disposal :,• Storage1 · ' Processing2 Disposal ' (lbs)"i,:;(.~~ -i · _______ _ 

.. . r:.;.\?}t~ti:.}~i::\. ·:·~fl> )/P:~ 

.:<J.coci,1:-~ 
.. : •~~ -~ .. 

Proc1ss ' ,~ 

T, . :., .:,,. : ... ~.•, .. :X,· .• X 7.8MM ·. ··! ~ •. 2869 ' (' •'···· -- · .... . , .. ··•:",,.,_.~ ---- ---- ---- . ,-r . -
• ,i ,' ·.•'1~f~\?'.",:!~~:i·, , t · ; . ..~ ;.·• .: ~-- ,~: ,.~ ... • 1: •· f: . ., :,.., .• ~-~··"•1···•·, x · :. X 2 4Mt-1·· ·· ,:·,i2869 .. ·. , 

--·- 7 i(,~11!·~-~~,:~~::~~:~ . . ---- ---- . \~~·;,:·;: ' -.;"!: \. "':.

1 

.. t 

3) :----=-___:_:~~~ 
,4) 

T-107 Reactor waste 

T-1218 1200 Area·wa 

09480 . ·\,1·: 

10540 , I ; . 

, J.."""".; ·' ·,,l~ -'•Jt :of:••, ,;tr. ,_ t J • j • , , .. , -· l : " ~ "; •· ,,._.~ . ·, · • 
_;·Z· :,~ :;, s:.~· I.•/ · X ·' · .' X · 2 4MMi .:,'\•:.-\ .i. ' 286 ,·~, . .. -.... ): · 
· .. :~:;1\L:;i~k:~~•··:~t ·, . , . 1 

____ • ';r, -:4' .:.r,. 9 !,·•,·.~•~.·;: , 
--~.I .. , . :JI~~!......:.:.,__ ---- ---- p-1• :.:;1~-,;.1:-,4i;,.;../,J, . + J"S ·;.·.~:,,t'.. L~ "j ·, ::-~ ' • 

·-•~'f ·:;: ... ,,~'::~,.~X.i; X 960 000 : ·~·2869 -~~i'T-f ::•: 

; 
~ ' 11 

•, . 
' 

~ · .. 

,) 

•j ~ • 

' j l •·.' 
~: -

.Lu... 
' '-l!..: ; 
1..,.,.11, :,~ ,~)I 
{ ~!f• 
.':~·~·: 
:'.:L}. 

-.~:~_::· '~:~[it~·':.· ·: :.. . ---- ---- ~,.-.. . ·!~:*. ~~, :-.~~~ .. ,~ .. 
:"? ,::i~-.~:•~~ . f~~!~ .,,1:.-.~1~-.lP?-:: • ; i (•,t{~ r~~ <i; .. ~. ~~•.;-r , ..... ~.--- .•-:Jir '"· ."•-:.t~~i....: .. ·w~,.... ,: .. , . f:(t ·?• ~ 
· ... ~:·,··4:·~.:~~~:·.··~·~~~:~:- ---- ---- ---- ·.:~; _:-~~{r:!" .· ~::~:~•-. ·~ ~ 

·_,.f.,,;-!,.:.,-!\'-1: ,(; f '.•',' ' . ' :-i-J--='l.:;,j.• ,) .~ • . :,;, . . 
••:.· - · :--.:: : i':·•:r.p ~· .. , .. :,n .•. ; · ;/•·fl\ ~.-... .'~~ -~ i~•Cf~ ' • · 

:..:..:.:..i,__ ·. ~- .. • •" ' •l:"1''1~•·,, ;.,._,. ___ ___ ___ · •/ .•,·',i:i ' ·· · 
~-1~; 1 • • • ~ ~-~1~.~~~--;,1irJi~~:·.,:.q/ :~/· i~ ~ ':t ~J,j. . f--•·tb·r:~~;:,; 

~;l _t •. , •~ ) ' . -~i.:.. -!!.,. .. , "": ;;.i:~ t ~ ' .1., ?: : .:,:S't./'fi~~~,. . .. ~., .·, -. ft.ii·. 
~ -: · · -:i.~r.:,,·:~~1~•.r'.-i·r:_.: : .....,.--- ____ ____ ::i'·,3"r -~•. ►:.'1 ' l~·:f. -~j 
·-J'' ', \ . ,:·~-~·::i~":,:;}'~ .. , .... ·,, .,~~~~~ .. v:. ,, ~~t i ("'1·· , 

i :?:~)~·-. /~?•(~J~r<:~~t\ .. ---- ---- ---- :-/·~t~trr~·.. . <;i~~r ··~: 
.. ~ ., .,~. _.1J ... -,~.:.ij~, . i~~'-,,.,J!,tt , ~ •i t 1t.., t,; , 

J-.· ;,. , . ~-iCl;~;,~:,;·~. t'"f•;t ,•:• ' ' t• .i',,,-; .~-,, :- ~-~ ,!-. •'· l~-l 
, ·•;,t,,. ·:· . •,:i;,,1<•\:'! ,..,. l i·: .. :i:•. •· : , ·".'< .,, ,.•;'!'.·!!-. ' : / . ,. , • ; ••; . .•• • 

--'--'.' 

; ·'· 

, ... < -----------------
. :~ 

.:;..9r~ 1 
71:~~·1: . -~ ·~;·~. •.; '. J~\ .1 f •.;~-:,1\ ~· ·rr:. .. ·,i •~1' •• ---- ---- • ---- •• 'i ·':"·_~1J . . .:..• . , .. . . .,. ' 

. .... - ,;.1~ , ... ,, ;-' · !· .. · :,:,:7',~.!.:;-,:.:~:\:f··~v,:..,.~h;;,~ ;.., ·• .. ,... • ...... . .• , . ... ,; ,1 ~_;:.i ... r : ... •·-"'1 ·· 1.a..•-4•1"1 
' ., ••._:·7,,-J •. ': · '1r;._-:~,.,,.1<.iV-~_a"'.',;i~-·~•,,.-,.j · .~•. ,:· ; - '1"~ · •'.'""It'•! . ~- : • Q.'.i (l=.;"i j,',, (' • 

.;1, ... 'i_::, ·i ' JJ r · • 1~ • • ,'4 .,,. 'l''"r.:' ~ l \-:':·..,.~· • • • • ,,..,.~..f .. •··~'1 , i •· • t • '• · ~ N ... ~ ___ - ~ •; . ,11.-•l" .. 1;'.J.""( )1~ ',:'"1~~ .. c .. -,· · . .... ...... ___ ____ ____ · t\.d , . .._:. ~..)::f!~ •, . •, .; ,,,. ,. -
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preparation of solid, ~aste for. reuse or disposal, including the treatment or neutralization of hazardous waste so as to render such 
waste nonhazardous·, safer for transport, amenable for recovery, amenable for storage, or reduced voll•me. The "transfer" of solid 

~-~., 

waste fol' reuse or disposal as used above, does not lncludo the actions of a carrier in conveying or transporting solid waste by truck, ,, 
:.;,, • •"'~ "',. 1 •••• 1 • l . , ~ _., • • I ) , ; .,. / 1 t'_ • I ' ► ', • • •• ~••.. . t ship,,••••• ... ,~s,(,~ · , ;''ti1:., ~f't·· ~:.••.r~~!!iij~ .. (.;·~i_\ · :: ;;~;·. -:. :·. . l .· · -/'tl'>~;.._,\ ·•;~i::.•'.J~ · · · t.~~:~t~;- . ' 

.... :, .• -! ·r, . " j' '.. :U ·? . ·,.,....,..,,.,..,,;~·;; .~1.;';\Hti•;,~.~.fo,•, '; I · "·!>\' ·."• ,:, ·.· J , ., ' • • :·i • ·:, . ,· •; ·,j,i/::11~1•.f : )4. 
. , : ' l: • • • u, ...... •: '/t•f;f! • } ,l, ,'ll 'f · , , , · J••i .. , . • ' 1 I ': '.!• . ; ' t' , l ..• ;,·.·· · 1. 
, · : , .. )' ·, . , . . jj :>t :111 11. .... ""1.,.,,,,,'f'/ ;i -'.rt~-'11::J Yl , 1~ i ~):-,r · (' ,.. · -. 1 -~- :·:,;~ . • • , • • , 

. • I • , : ,. ..... · , f 1 1 , 1 , • · " ' '"' ~ 



Table 111-2 Hazardous Waste Management Facility Component Surrmary Sheet 

Verbal Description of Waste 

-;!.\~; ... 
_:~t:'~. '' 

.. 

Pit <lined) Drum Storage Area !open) 
• +: I 

. , 
pit I un Ii ned) Orum Storage Area lenclosedl 

Incinera tor· Drum Storage Area {other) --... -~ ;-~). ~ -- · ~- . ~ 
. -: . ; 

Open Controlled Incineration Area Bulk Stor age Area !open) 

·--~~~)::~.:·;.-.:·-,. -~·.:.,: -!t:\:~-: ...... ( ' :-.,.:: .:~·,: :=~.. - • . ~ • ' •. • • ' .• - . -, -
Bo i I er::J enef.gy-produc i ng ~r;:~~;,~·:.:> ;.; t.::•"¥•~'~';:·!-::~:~:1e.··. Bu I k :· Storage ' Ar ea < enc f osed) -~->:<:.··. ;.:;.:~·;.__.-:. 

· i .;Jtt~j~-·., . -.. : '~•:f~1~;t~""f.Jt;}f\2~i\;t~~-~-t~i~;~;;:;::2;'.::{4~ f::;."i~i~,1~t%:/:~1f~;'~ 
Land f 1_11;;-1-sal} , tary l . Z·.i,Jf,-,.iJ:;::,.J'\·..,,.:~':,·.<::•: ;c;,'. , .,·.-,~;_._Bu I k Sfor:age·~A_rea ,_(other) , .. '·.;-1-c·; ·~.,~1,..::·_. _- ,. 

··:,!~ J.<'jtfr_;· -.. . · .. · -:"7-~·:';,j'?~~~--~?i~~~;~::?·~·p~ . .-,.:~~-.,_:*i~f;.,:; ::?:'c:.~'. \-:-' '"1.:}:•~::-.. ~~ ... -·=,.;_;::,~~-~?-:· ~-( J ::'"'./: . . '. ::-:----·:.:--. :- ,-
Land f i I 0l ·,,, ; ur.f ace, openl.- · •:·. ~•-.· · ··· . . ·, ,· O.ti,~-r !specify . ·-· - . • . . -

-,--.. 



. : ';. ... 
.. • .. 'li:..·.;.. 
• '"' • • "!. -- . -- .. 

•· 

2. Has the applicant at any time conducted the on-site storage, 
processing, or disposal of industrial solid waste now identified 
or listed as hazardous waste? 

X Yes No 

• .-L-·::-4" ·•:::,.:--: ~ ·-·· • • . •-~•- -::. -:~, .•.• 
c Y _L·o·ca t ion of Waste Manage!'l~nt Faci I i'ti es'-' and 

··-·· · ' 

l. Submit as "Attachment E" a drawn-to-scale topographic map (or 
pther map if a topographic map is unavailable) extending one 

:•~ mile (and only . one mile! beyond th~ property boundarie~ ~f . the 
·, · overal I plant site,-'·depict ing the_ :following: .- ·.:::~·,-·:;··· 

- .. ~ , t . 

·. :_ -.: \~ .h~~ '. " 



Tobie I I 1-3 ln&ctive Hozordous Industrial Solid W&ste Mon&gement Facility Components 

.• , ,. -:•.-, . _ 

~ ·-. 
...,;..,...1:"I.· 

- .. :.:.:~ ... 

Boi ler (energy-producing! 

Landf j I l·)s~fface, 
-~~--: -; ! :•:·,. ♦ •• • • 

Land f i I I f other t 

__ B~lk Storage Area (enclosed! 

Other 
:-. ---.. lspeci fy _,. -·- .-.-ei::;.-

: ; !.:\. ·-·-~ - • 
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... _: 
·: -.. 'l,"i 

1.:. : 

: \ 

' ; l ' 

. : . 
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<-)Ji/~;;.-, 
.. ;:~.· ( ' , 

. ~-,. 
: \J ._·~~\{.:J:~.: ~ .... 
I I ' 1-"'s-' • ••1· i'/t•'"" ' •·J\t,~r.t~· • ':'\ , :~ . .. M~~·Pr,r- ,~ •. , 

l.~f . -~ ,'I I' .,r, 
:,;.;:~ j .• ) . ~ ' 

': 

Faci I lty Component 

Table.: 111.:..4 ... 

-. · ,-. ; •·•• 1·[;· ;,;1~ '-: :. • ,, , • • . ·f~··, .. , - -~., 
Hazot:J~-u;!fwt~'t~itic;i:~t,i?j". ·¢p~i!bnen t J~sit

1
ti .. : . 

" . , • ~-~r ••1~·,, •.i,_~ t>t:.:U;~ , .. , ' ,",-<!-:l{.0::• I' , 
. 1. I, ,. • • 'i -.. ,., ,.:;.~ . • -~I . .... fJ4 f~~i.;--f•t :'.'· ) :·l tf I, . l' : ·11.,. ' 

. ·•.. . • •,>:,!_;: ;:;:'.\ ·2\'~_-'f . ·:: '., ::r 1'i+\{: 
-. ,\-

Status 

I ·~ ., ..... 
•' · , -· 

;-, ~ . 
I; Design Capacity 

TDWR · -~ • ~--,,- .-... ,,.:, ;;..J': 
.: • • .: 1' . .. ~:I• -~ ,~.~ .• d :, .• ,, . ; .. (',.;i._ : . :;w'!' ... ,. Name·,. :::~: : · Seq. No. Inactive· Active :·:;.· ' •· · · · .... dsl~. ( llb's'i' 

-----------.-. ------ ---------- ------. ----,·•' .-........................ ~u,r,-::--:--:-~:::•' 
:/!} ;. , ;•,. ,.r::fi!:,."i:J{.~,.. .· -_:;' :;· ,:·., ;,•,,;:-'. .. ··,~"~iii~m11 · ~ •. J ~ - , · ,., , ::·,..1,•-··'•·C.. ' 2: ·'f'.~;:_r:;·i,' · ', ' •,-:.,' .;.,. _.;.-~· -·,:::i: t:,J'.1: •~~ ,·,) ,· · .',• ··. ~ ·. · - ' 

i ) h-t;;,3~5 Pla~:iJffs~}Residue' ·6. ?i·'.:•\f ,, ~.,:.,~''.).{ :" ~} ~\l:lil!>'i\'~?'!'l ;'·\~r~t 10,00 "':'-.:·· . 
. ' ~-

" \ · · • , .. • , • ••1 ,1·.:.~1 t : .. ,1;ir , , . · t .,"t41 F'i.: •,tl' L"~- 1;t'I'- ---=:ft: ::,•:t~· , · 
i ' ' , ·• -. • • i, r ... :,• • •':' · ·•·,.~• , ,, c • • •. ,.• 1t-1, , ,..... ' i f ,') • , 

Number of 
Years 

Utt I ized 

6 

Date 
in 

Servi 

1974 
• ~• - • • ~ ; • • ~ .": "- 1 I : t t - : , . •. . ·.:.:.:·11; :f,'i:J 1 .. ' • :,.. :rt • ' t;,J ,... .,_..\•• ' ·• 

Verbal '. Oescrlpt.l,on,: , · • -,~,·. :·~ .v.-:··,.·.-;·! ... ~ '":~ .t:r_:,i 
I ', • , !' •, •, • i , I -----------------------------':-~.....;_.....;_ ______ ~ ---""":'",...;.; __ :'""'~~---,.;.;;,;;----:-------------

' ;I I ... ,L, . ' , ".\ ' ; ' , ·' • • • > '• I - • • , _. ' /~:- •.· i , • , A; • . ;,}'- •• 1' A , ~ :, • • \ , • •• • ,• , [ • "\ , ' 'I • ,, • 

2) T 105 ·: ,,.,,'.r,•:; ·, • •. c:··.· - ,; . :. · .•, . ,;,· ., ,· .• .., -;.. . 
' \ - f ' ;"" ' , '"'( ., ) ": :; ,?: ~•• ~.:••, ,0: .- , -~'!i•J'f, l,:. ,..•: 

'E •::£ :~.~· J<;,/ ;!,'.;: · · . .-'' - ~~~~;• 
"· X · .,,·.,:•.-~ ½ l: ,··•: ,:.1 8 000 gall·• 

: : _. :~ ; : •~ • • ·'·
11J~:\S:~;!.:f ,~ ------ ~, :·. .:;~:;:.~:~;i;~:/i~:~;;._;:,. ..,.L~·,'_'.;_ ' . ,t, . ~ (. ·~:: 

Ver:baC :.oescrlpt·Joo:·.:·. : •:~:(·~,-.l1ir.i t i.1~•.n·,, :,,;;;- 'H; •-~ ~ 
. . ;:. ( ~ ~ ~\> ·; ~:;;_'.:~;~~: ~ ; :.· . ., .q:~ ... ;~j f ;:~'.;·\~~ffif~~ , .. ~: •.t;~. !.t.! ·., ~a.> ~:ia,; 
.3) . T .107, Rea<:~ortL · · .·~. :::- '-'•,:"t:.•,·A-i, .. , .. :.•.- . ~ ;_~ 

·:~ Reactor Area i·w~ste 3. J.10 197L 

. ,- . · \ ' . -~.,•-1;! ~ . •.:.;_ .. ; .. ' • ' .:.) . .i· ; .i.~1 ... f,••- • ; -:.: ,; .,-if ' : : ,·: " t: · t - .. ·11,'t'~• ... . 
~· .. ·: Area···waste· 1:r; _ •.. ~li.~l;: · 3 X .•;-••t •·.•: .~r. ,:_: ,., .=-~:r · ·,•.:' 4 i'000 gaJ1,,;.· , :i ,,• • •1, , , ,, • ---- • ; .. r ~ ~ t • · ,. • ., t1 • ,. _t • ,- , - •t 1~• • 
•· : .. •.: 1:;·· · · i ·:;;-i;::4: ; ;.: ., ----- (ir<.- -,;, .. ,·:/~jf;:· :,·· · ,;·~ ~,., 

Verbelc' Descrlptlon:}: · ,·,.·.~ :•~~· •-\ •i :: f:. t •?Ci!.; ,.,...,. 
: -J•.,,~~':.: •.. . ,t•"f1 :11:·;~~ -:-· ~-- t .... ; ':"'U' , ... ,.... .. ···•~. ,i f · • - ,,:·. · . · ·' •" ·•,l,fo · 

4) ··r ·121s 12oo ' A .. · · N·' ·· ..... ,. ., .... ·'· i~f ••: ,- ' • : __ r~a• •~ .. '. I • ' ~ •, : ,;•~ • • ~ ••, r~: •, ~if,: 

10 1970 

' ' ·~~1·f'l1'\;i: < ' .. ,, ,, • - •• , . • • ' •» t;,' :: ... w"·· ,: , ;i•_~i .- if, -· 2 x . ·:.-:.;< 1~---.· ·r, .-..._..... 10000 1%;• • t - , _ . ' , , __ • - • ' ., .. \ .. ' aste . . ,.'.',; •:·?: ·~ 1 • ___________ .! il::·• .,~, .r ·-;:~-·•". ., , ga. ,tf.- .. , .... . 
· •.· ·.· · · :=.i~•'. :•.r .. -~-:-:. · :, -'·· '.(:tY;J'.·I:~;. Lf ::,~· .. · .. ~m.. -~ i .. . 

v_er:ba I , Descr Ip t_ f.01:n:. 1 • ~ ~d -"f. · :;'.:,, :.- ·0: :: .! . . ':•r!J.. ,.J 
:. ' , ! ' ; ! ' .. '.. ; jl~~·,. •,:~•·>;:·'( ! • • :; :~_•,. ·•. : • r I-~- ';-,,, ~ I • .~ '-, •• ~ r 

. -'~ · , . . , . l,f.,, .·, •.r'1.r :! - I i-;-;h'1 , t ·1-r;f ' -~- -> 1 '-t •..J, . . : .. . 
. ,t ~ ~: ··.,:·:.t :~:- :):. . . . • 1,.:.,l'~~t•" , _~ ., , ,._ v,: . , .. t11p.. ··r~2 

1 1979 
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.6 ,:, s.' . . 
, . -:. ',Jfr;... - · 

'i:f,:t·· 
- ~ -....:_-t 

,. 

: :.,--

• • i•. 

b. The overal I faci I ity and al I surface intake and discharge 
structures; 

c. Al I injection wel Is where I iquids are injected underground; 

d. Al I known monitor wel Is and boreholes within the property 
boundaries of the overal I plant site; and 

... · . ,i, .. 

~~ .-.~ 1., ~-~ ~i.-~~~i;h~.i1~Bf.~~~ter1~o~{r~-~;~a~d~~~~~ 
· · : •,t-;;_,..,·_ - · water werl_s~ith1n the map area and the purpose for wh·1ch 

:: , .'-' each water well is ·used le.g., domestic, livestock , agricul-
, .. , tural, industrial, etc.I. . . • . 

. . ,;i!]~~.1.¢.;· .,,,_._ -~ - -- . ,' ! . ; .;;, • " ' ' ' '"'"-- -~ · ,1;;}1:.i_"f ;~.:,•· .··~-,; ;;, ~. 
-~~~ ..... r::.1:.7i.;.:.';1·~~~~e'"°..,~~Afi.1=.~ · . - .. -~ .::~ :-~.;:":--~.:.i,#.!~;;~_:.!-t--~~-~ .,f~~~~ 

_ubmit as:··i•~ff,;ffinin~1·p11otogr~aph_s-cw~"icti ' -cl°e·ar:i'y.·cief'inea/e.'?°lt~~--...~ ~~ -
~11 hazardous wasti facility structures and storage, proce~sing, 
.J.nd. disposal ·"a.r{e·~:~~ ;a~/ wel I as ·sites of '. future storage, p·r,-p'c~ssing;·· .~·-

:.:.:~;::.' and di sposa I ar·e·as ~ · · 
; : .· 

- ... _; . 

·~t1::iii:r ; .•. )~-l~!~lf ~0~;,;~~t~~!.it~f;~t;~,f~ 
·.:;~_r_:;,r_t_J_. __ ,;io/ Jl~t{~tl~i'\: ltr,··?titst .. :·.;. 
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IV . INDEX OF ATTACHMENTS 

List and index below al I attcchments 
included: 

t o this cppl lcction and 
i f included or not 

! .... 

111.B . 1. Hazar dous waste facility component 

_' ... ~-~-

Additional 
(Tab t e 

genera'ted waste 
111- 1) 

I I I. B.3·: ~ ___ ·::-;:--: Addi ti ona I hazardous waste 
f ac i Ii ty c~ponents Ii st 
!Table 1 11-41 

- , . 

I is t 

D 

indicate 

X 
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··._.:: El(HIBIT··nir~ ro DEED DATED MAY /0, l97l., 
.FROM FRIENDSWOOD DEVELOPMENT COMPANY TO DIXIE 

CHEMICAL COMPANY., nrc. 

ATTACHMENT 11 C" O~E~ P.ECOl"( 

EIGHTEEN AND ONE' HUNDRED AND SIXTEEN THOUSANDTHS (18.llr!j- 8418 P/iCf 
ICRFS QF LAND OUT OF THE DAVID HARRIS LE/GUE A-25, HARRIS 
CC>Um'Y, TEXAS, DESCRIBED AS FOLLOWS: 

128-32-1835 
-: ·-:"':t~ - COMMENCIN:l at Rod 2087 marking the east corner ot a 13. 880-acre tract described 

in a deed trom Friendsllood Development Company to Dixie Chemical Company dated 
August 29, 1967, and recorded 1n Volume 6869 at Page 572 of the Deed Records 0£ 
Be.rris County, Texas, said rod being in the northwesterly right .. of-vay line of 

. -~:;¢:). :&ly Area ~~r~t~:z'd; :. :? .·:-' . . . . -~-·-;✓ =· ·.=::. . \~~-

. ~-; ~.~~- - THENCE N 62•· 26• 37" E, al.cog the northwesterly right-o:t-vay line or Bay Area 
---;;ff_~·:·· Boulevard at 50.00 feet pass the south corner ot a. 120-foot wide tract referred. 

to as Tract 1 in deed to Houston Lighting & Power Company 1n deed recorded in 
Volur::.e 7146, Page 37 of the Deed Records of Barris County, Texas, continuing 

. - .. 0 ~- same bearing a total distance of 125. 00 f'eet to a point for the southernmost 
·.}~ ? _.: east corner of the .120-foot vide Houston Lighting & Power Company tract; 

· :~1t:z~ · · •: · - · - . 
. :·.~~~.;·. THENCE N 27• 32' 40" W llitb a right-of-llay line of Bay Area Boulevard, 13.00 

. -/~:; feet to a point for the re-entrant corner of the Houston Lighting & Power Com-
··=~;:_'f.:.:;::: .. pany l.20-:foot wide tract, said corner al.so being a corner of Bay Area l3oulevard; . 

-~-)t¼: · THENCE N 62° : 26· • 3711 E, along said northwesterly right-of-~ay . lin~ . of' Bay Area. : .. 
~.::}2,#:..]-~~-Boulevard at 45. 00 feet pas s the east corner of the 120-foot llide Houston Light
.-:-;::,.;;~-:;_;;:. _ing & Power Co!Ilpany tract, continuing same bearing a total. dis tance of' 345. oo 
.-·~1:!.}f feet to Rod 2533 marking the east corner o f a 60- f oot 'Wide waste channel right- . 
· .-.~=---=: of-way and the PLACE OF BmrnNING of the herein-des cribed tract; . tC~?:+·· . . .. ... -: _,_. . . ==:-;~-':· 

·· · -. · TnEITCE N 29• 191 48" W, along the ·northeasterl.y line o~ said waste channel · -;f:.f:> rlgbt-o:f-vay, at 17 .99 :feet pass a 3-inch gal.vanized :1.ron pipe :fence corner 
, .- •_ J)Os t. continu1na -t.h A ao"'a. .._ .... -~-- - -"' •. .J ... . 
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ATTACHMENT II C." . 

i n cash to itlpaid by DIXIE CHE.~ICAL COMPANY, a corporation, 

the receipt of which is hereby acknowledged, has granted, sold 

and conveyed, and does hereby grant, sell and convey, subject . . 

t o t he res~rvations and exceptions hereinafter made and the 

tenns and provisions hereof , unto the said DIXIE CHEMICAL 

COMPANY, hereinafter called "Grantee", the following described 

land and premises: 

THIRTEEN AND EIGHT HUNDRED AND EIGHTY THOUSANDTHS 
{13 .880) ACRES OF IA'ID OUT OF THE DAVID HARRIS 
LEAGUE A-25, HARRIS COUNTY, TEXAS, DESCRIBED AS 
FOLLOWS : 

BEGINNING at Rod 2233 marking the intersection 
of ~he nor th right-of-war line or Bay Area . 
Boulevard (174 feet wide) and the east right-of
way line of Stauffer Road (100- feet wide), said 
point being N 62° 26 1 37" E 100.00 feet .from Rod 
2182 marking the southeast corner of a 6 .676- acre 
t ract described as Parcell in a deed from 
Friendswood Development Company to Velsicol 
Chemical Corporation dated April 3, 1967, 
recorded in Volume 6719 at Page 537 of the Deed 
Records of Harris County, Texas; 

THENCE N 27 ° 32 1 4011 W along said east right.- nr
. way line of Stauffer Ro::in A7 1 ... ,.. -

in t.h.o ro_ ..... , -



Table 111-2 Hazardous Waste Management Facility Component Surrmary Sheet 

Verbal Description of Waste 

Precess 

;.:~~~WR 
:-.~-!.~--~-_: 

(see Inst column 

T-105 Reactor Area Waste 
; 

111-f> 
2869 
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Table lll-2 Hazardous Waste Management Fncility Component Surrrnary Sheet 

Verbal Description of Waste T-335 Plant B Residue 
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Table ltt-2 Hazardous Waste Management Facility Component SWffllary Sheet 

V•rbal Oescriptlon of Waste 
T-107 Reactor Area Was te - .. 

. -.. 
Process Csee last column in Tabfe 111-1) 

2869 
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Tnble 111-2 Hazardous Waste Management Facility Component Surrinary Sheet 

Verbal Description of Waste T-1218 1200 Area Waste . ,. 
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Process lsee last column in Table 111-1) 2869 
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RECORD OF COMMUNICATION 

TYPE: Telephone Call 

TO: Brenda Bowling 
Biologist 
Texas Parks & Wildlife 

Department 
713-474-2811 

DATE: 1-25-90 

FROM: 

Reference 7 

TIME: 2:50 p.m. 

Warren P. Mitchell C 4-C: f ' LJ f {ll, 
FIT Biologist 
ICF Technology, Inc. 
Dallas, Texas 
214-744-1641 

SUBJECT: The Sensitive Environments Near Taylor Bayou , Taylor Lake and 
Clear Lake 

SUMMARY OF COMMUNICATION 

In a telephone call with Brenda Bowling of the Texas Parks and Wildlife 
Department, the following information was given. 

Taylor Bayou , Taylor Lake and Clear Lake do have sensitive environments. Each 
are state designated areas for the protection or maintenance of aquatic life . 
These areas are for the maintenance of young shrimp who stay here until they 
mature and migrate to spawn in the Galveston Bay area. Therefore, these areas 
are considered sensitive environments. The coastal line of Galveston Bay from 
LaPorte to Seabrook is not a designated area by the state for protection o•f 
aquatic life. This designation is usually for marshes and bayous. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

In conclusion, the three watersheds are protected by the state and are 
assigned a value of 50. 
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RECORD OF COMMUNICATION 

TYPE: Telephone Call 

TO: Steve Spencer 
Biologist III 
Texas Parks and Wildlife 

Department 
713-474-2811 

DATE: 1-25-90 

FROM: 

Reference 8 

TIME: 2:57 p.m. 

Warren P. Mitchell c,,.i.C. C" l.)} ;?
1, 

FIT Biologist 
!CF Technology, Inc. 
Dallas, Texas 
214-744-1641 

SUBJECT: Determination of Where the Waste Water of the District is 
Dispersed from the Gulf Coast Waste Disposal Authority 

SUMMARY OF COMMUNICATION 

In a phone call with Steve Spencer of the Texas Parks and Wildlife Department , 
the following information was given. 

The Gulf Coast Waste Disposal Authority (GCWDA) receives the process waste 
water from the various chemical plants in the Bayport Industrial District. 
The GCWDA received a permit from the Texas Water Commission(# 01054) to treat 
the process water from the various plants; this newly generated waste water is 
discharged by pipeline to the Bayport Channel and into the Galveston Bay. To 
the best of Mr. Spencer's knowledge there is no release into the Taylor Bayou. 
Taylor Bayou is approximately 2 - 3 feet deep. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

Concluded: The process waste water from Dixie Chemical does not go into 
Taylor Bayou. 
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RECORD OF COMMUNICATION 

TYPE: Telephone Call 

TO: Marsha Allen 
Armand Bayou National Park 
Pasadena, Texas 
713-474-2551 

DATE: 1-3-90 

FROM: 

Reference 9 

TIME: 1:45 

Warren P. Mitchell 
FIT Biologist 
ICF Technology, Inc. 
Dallas, Texas 
214-744-1641 

p.m. C./4[ 
.lor 
acJ· ,11- . 

SUBJECT: Status of the Armand Bayou Nature Center 

SUMMARY OF COMMUNICATION 

In a phone call with Marsha Allen of the Armand Bayou Nature Center, the 
following information was given. 

The park is a private non-profit area. It has 1,600 acres of woodlands, 
prairieland and some wetlands. The park contains Whitetail deer, raccoons and 
migratory birds. 

It was originally farmland which was later sold to Friendswood Development and 
purchased by the present area's private owners. It has a Board of Directors; 
the chairperson is Erny Robinson. The director is Jim Larabee. 

It has the unique distinction as the only bayou in the state not to be dredged 
or altered by man. It is part of the National Estuary Program. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

Since the bayou is part of the National Estuary Program, it can be assigned a 
maximum value of 100 under sensitive environments for the air pathway. 
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RECORD OF COMMUNICATION 

TYPE: Telephone Call 

TO: 

SUBJECT: 

Don Pitts 
Texas Parks and Wildlife 

Department 
Pasadena, Texas 
713-474-2811 

Use of the Taylor Bayou 

SUMMARY OF COMMUNICATION 

DATE: 1-3-90 

FROM: 

Reference 10 

TIME: 2:50 p.m. 

Warren P. Mitchell C.·h! h,- u.J ,i~ 
FIT Biologist 
!CF Technology, Inc. 
Dallas, Texas 
214-744-1641 

In a telephone call with Don Pitts of the Texas Parks and Wildlife Department, 
the following information was given. 

The storm water canal that bisects the Dixie Chemical plant does receive 
treated discharge water, approved by the Coastal Water Authority, from Dixie 
Chemical. This canal is basically an intermittent ditch which flows into the 
Taylor Bayou into Taylor Lake, then into Clear Lake and then into the Gulf of 
Mexico. 

The Taylor Bayou is a very sensitive area. It is a nursery area for shrimp, 
yet "trash fishing" is allowed, which are the fish not used for commercial 
use. Other recreation includes motorized boating, swimming and skiing. These 
applications include Taylor Lake to Clear Lake. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

Using this information, the Taylor Bayou, Taylor Lake and Clear Lake were 
concluded to be sensitive areas. The use of the storm water canal to where it 
is discharged was confirmed. 
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RECORD OF COMMUNICATION Reference 11 

TYPE: Telephone Call 

TO: Joyce Nelson 
Chamber of Commerce 
Pasadena, Texas 
713-487-7871 

DATE: 1-2-90 

FROM: 

TIME: 3:10 p.m. 

Warren P. Mitchell (J.C. tr 
FIT Biologist 
ICF Technology, Inc . 
Dallas, Texas 
214-744-1641 

SUBJECT: Nearest Homes, Schools, Parks and Su~face Water Bodies in the 
Pasadena Area 

SUMMARY OF COMMUNICATION 

t,...) I~\' 

In a telephone call with Joyce Nelson of the Pasadena Chamber of Commerce, the 
following information was given. 

The nearest school is Clear Lake High School approximately 4 miles away. 

The nearest multi-family homes are in Clear Lake near the local university 
approximately 4 miles away. 

The nearest surface water is the Taylor Bayou. Ms. Nelson was not familiar 
with the use of it. Taylor Bayou is approximately 1h mile from the site. 

The nearest park is the Armand Bayou which is a Nature Park, located a little 
over 2 miles from the site. It is used for recreation, canoeing, etc. and has 
a controlled entry. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

This information helped to determine the nearest household, park, surface 
water and the nearest school in the 4 mile radius of Dixie Chemical. 
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RECORD OF COMMUNICATION Reference 12 

TYPE: Telephone Call DATE: 12-29-89 TIME: 10:20 a.m. 

TO: Caroline Watkins 
Personnel Department 
Dixie Chemical Company 
Pasadena, Texas 
214-474-3271 

FROM: h 11 f r ~ , ~-,rut. Warren P. Mite e (. t -,, "'-' " 
FIT Biologist 
!CF Technology, Inc. 
Dallas, Texas 
214-744-1641 

SUBJECT: The Number of Employees at Dixie Chemical Company 

SUMMARY OF COMMUNICATION 

In a telephone conversation with Caroline Watkins of Dixie Chemical Company 
the following information was given. 

The total number of people employed at the Bayport Plant for Dixie Chemical is 
130 people. This figure includes management and is current. 

CONCLUSIONS, ACTION TAKEN OR REQUIRED: 

The total number of employees at Dixie Chemical was determined to be 130. 
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RECORDS OF WELLS IN HARRIS COUNTY 

AREA 8 

- 141 -
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RECORD OF COMMUNICATION 

TYPE: Telephone Call 

TO: Will Moberly 
Biologist 
Texas Parks and Wildlife 

Department 
Clear Lake City Water 

Authority 
713-474 -2811 

DATE: 5-2 -90 

FROM: 

Reference 15 

TIME: 10:40 a.m. 

Pam Fetzer C}C r FIT Geologist 
ICF Technology , 
Dallas, Texas 
214-744-1641 

Inc. 

SUBJECT: Public Water Source for Clear Lake City 

SUMMARY OF COMMUNICATION 

Mr. Moberly said that they purchase the majority of their water from Houston 
(Lake Houston). They service 42,000 people with 90t surface water and lOt 
ground water. They have six wells that are screened in the Lower Chicot 
Aquifer. The well locations are as follows: 

1) 17507 El Camino Real 
2) 600 Eldorado 
3) 4231 Manor Field 
4) 1600 Diane (golf course) 
5) 900 Barry Boulevard 
6) 1700 Racida (golf course) 

south end of town 
east end of town off Highway 3 
Clear Lake forest 
Taylor Lake, south of town 
south of Well #2 off Highway 3 
east of Well #4 (irrigation) 

The wells are screened at 200 to 300 feet. The static water level is± 190 
feet. The water is used to supplement the surface water, particularly when 
the demand is high. 
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T~ 1. Eslinates of Households. for Olumies: J"°f 1, 1985-c.ontinued 
(,\ dash (·) repr~• zen, or l'OIXlds to zero. Estlmat• are conslatent with apeclll cena11ee alnee 1880. Correc:tionl to 1880 cerae ceu11 
111 not Included. See text concerning rolning and average popuatlon per household) 

Average 
popuatlon per 

Households household FopJallon 

State and cOl.rlty Jlly 1, 
JtJy 1, April 1, Olange, 1980-85 1985 Aprtl 1, ~,. Aprtl 1, Ow.oe,1980-85 

1985 1980 (..U. 1980 1985 1980 
(estimate) (census) N\.IT\ber Pwcent ffll1e) (e...) (e.tlr'nate) (~) ~ Percn 

Alizl:rla--Qnn,ed 

Graham ...... .. ....... . .. 6,800 6,587 200 3.0 3.22 3 .25 23,800 22,882 900 3.9 
Greenlee .....• .. .•.•..•.•• 2,900 3,607 -700 -20.1 3. 14 3. 18 8 ,100 11 ,406 -2,300 -20.5 
LaPaz . ...... ... . ......... 5,500 4,658 900 18.3 2.48 2.89 13,700 12,557 1,200 9.3 
Maricopa ............ .. ... 692,100 544,759 147,300 27.0 2.58 2.73 1,818,700 1,509,052 307,800 20.4 
MohaVe .. ... ..... ... . .... 28,300 21,110 7,200 34.0 2.51 2.83 7 1,600 55,885 15,700 28. 1 
Navajo .. .. .... . .......... 19,700 18,301 1,400 7.8 3.58 3.69 70,700 67,829 3,100 4.5 
Pima ..... •. . ..........•.. 230,500 195,459 35,000 17.9 2.47 2.88 585,000 531,443 53,500 10.1 
Pinal . .......... ..... ..... 33,100 28,411 4,700 18.4 2.85 3.08 98,000 90,918 7,100 7.8 
Sant a Cn.cz. .............•. 6,600 5,999 600 10.0 3.38 3 .40 22,400 20,459 1,900 9.4 
Yavapai . ...... ... ••... ... 34,100 26,599 7,500 28,3 2.39 2.50 83,400 68,145 15,300 22.4 
Yuma .•..•.. ..... . ... . .. • 28,600 25,190 3 ,400 13.6 2.87 2.98 84,800 n,997 8,800 8.7 

Al1cslsas .. ... . ....... .. 876,000 816,065 60,000 7.3 2.64 2.74 2,360,000 2,286,435 73,000 3.2 

Arkansas .... ........ .. ... 9,100 8,909 200 1.8 2.56 2.68 23,500 24,175 ~ -2.7 
Ashley ... •.. . • • .. . .....•. 9,700 9,061 700 7.4 2.71 2.90 28,700 28,538 200 0.8 
Baxter ... ... .. .•....•.. .. • 12,600 11,181 1,500 13.1 2.33 2.43 29,800 27,409 2,400 8.7 

Benton .. ················ 32,900 28,622 4,200 14.8 2.59 2.ea 88,700 78,115 8,800 11.0 
Boone ............ .. ...... 11,100 9,781 1,300 13.1 2.47 2.63 27,700 28,087 1,700 8.4 

5,000 5,040 . -0.5 2.82 2.69 13,400 13,803 -400 -3.1 -~ Bnldley . ... . •.•• .. .. ...••. 
houn ············ ..... 2,200 2,121 100 3.9 2.68 2.76 8,100 6,079 100 0.9 

I. ... ········••·•· •·• 7,300 6,431 900 13.9 2.41 2.5 1 17,700 18,203 1,500 9.4 
5,993 100 1.1 2.88 2.98 17,500 17,793 -300 ·1 .8 0-.ic ot ...•..•...•.•. .. ..• • 

Oar1< .... ······· ··· · ...... 
y ........ ...... ....... 0a 

a ebume .. . •. .. ..•......• 
eveland . ..••.••.•..•. . .. a 
lumbia ...... ...•....... Co 

Conw 
C 

ay ...•.•. . .....•.•.• 
raighead ...•. . .......... 

C rawford ..... .. •....•.... 
· tenden ....•• ... ......• Crit 

Cr oss . .................. . 
D alias .. . ........ ... ..... 
D esha .. ....•.. . ...... . .. • 
D rf!W ..................... 
F aufkner ...•........••.... 
F ranklin .•..•. .. ...•.•. ..• 
ulton . .........• ....•• .. • F 

Gar1 
G 

anct ........ ...... .. ... 
ram .....•.. .. .. .. •..••. 

G reene ........ .... .. ... .. 
empstead ... .. .....•. .•. H 

Ho t Spong ....•..•........ 

ward ..•....... •. . ..•.. Ho 
Ind 
lzar 
J 

ependence .... ......... 
d ..................... 

ackson ..•..... ... ....... 
J eflerson ..... .... ....... 

ohnson .........•........ J 
I.Al 
La 
L 

ayette ...•...•.....•.. . 
wrence ..•......• . . .•... 

ee ... ......... . .•.. .. ... 
Li ncoln ....... ... •.... .... 

6,100 
8,200 8,134 100 

8 ,000 7,911 100 
7,600 6,405 1,100 
2,800 2,769 100 

10,000 9,535 500 
6,900 6,800 100 

23,600 22,334 1,300 
14,600 12,566 2,000 
16,400 15,701 700 
7,000 6,631 300 
3,800 3,735 . 

6,700 6,640 . 
6,400 6,200 200 

18,200 15,489 2,700 
5 ,700 5,164 500 
4,000 3,765 200 

31,300 28,171 3,200 
4,800 4,504 300 

11,800 11,228 500 
8 ,600 8,578 100 

10,100 9,683 500 

4,900 4,818 100 
11,600 10,901 700 
4,400 4,284 100 
7,900 7,786 100 

31,700 30,588 1,100 
6 ,900 6,395 500 
3,600 3,587 . 
7,100 6,797 300 
5,300 4,942 400 
3,800 3,918 ·100 

1.3 2.53 2.59 22,800 23,326 .500 -2.2 

0.9 2.44 2.58 19,700 20,616 .900 -4.4 
17.9 2.52 2.62 19,200 18,909 2,200 13.3 

2.0 2.85 2.82 8,100 7,868 200 3.2 
5,3 2.61 2.69 27,200 28,644 600 2.2 
1.4 2.78 2.83 19,300 19,505 ·200 -1.2 
5.7 2.57 2.70 63,100 63,239 ·100 -0.2 

15.9 2.78 2.90 40,600 36,892 3,700 10. 1 
4.2 3.05 3. 14 50,200 49,499 700 1.4 
5 .3 2.90 3.04 20,500 20,434 100 0.5 
0 .5 2.74 2.77 10,500 10,515 ·100 -0.8 

0.4 2.89 2.95 19,500 19,780 -300 ·1 .4 
4.0 2.70 2.78 18,200 17,910 200 1.4 

17.3 2.64 2.76 5 1,300 46,192 5,200 11 .2 
9.8 2.63 2.74 15,500 14,705 800 5.3 
5.6 2.55 2.82 10,300 9,975 300 3.1 

11 .2 2.33 2.45 74,600 70,531 4,100 5.8 
7.2 2.73 2.86 13,300 13,008 300 2.0 
4.7 2.66 2.71 3 1,500 . 30,744 800 2.6 
0.7 2.67 2.73 23,300 23,635 -300 -1 .4 
4.6 2.67 2.75 27,300 26,819 400 1.7 

1.4 2.71 2.73 13,500 13,459 100 0.5 
6.8 2.72 2.72 32,100 30,147 2,000 6.6 
3.0 2.45 2.48 11,000 10,768 200 1.8 
1.6 2.64 2.75 2 1,100 21 ,646 -600 ·2.8 
3.5 2.75 2.87 90,200 90,718 ·500 -0.5 
7.2 2.63 2.66 18,400 17,423 1,000 5.8 

-0.9 2.75 2.82 9,900 10,213 -300 ·3.2 
5.0 2.52 2.66 18,300 18,447 ·200 .,.o 
8.2 2.83 3.11 15,300 15,539 -200 ·1.5 

-2.5 2.92 2.97 13,100 13,369 ·200 ·1 .7 
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Table 1. Eslmates of Households. for Counties: J~ 1. 1985- Continued 
(A dash (·) represents zero or rounds to zero. Es11mates are consistent with special censuses slnce 1980. Corrections to 1980 censu, tX>Unts 
are not lncluded. See text conceming roi.nding and average population per household) 

State and couity 

Artansas-Qxuued 

Little River ... . .... . ....... 
Logen .' .. '' .. .. . ... . . . ... 
Lonoke . . . . ... .. .... , . . .. . 
Madison ... . .. . ... . .. .... . 
Marion .. . •. .. .. . .. .... .•. 
Miller .. . .. . ... .. . . .. , .... . 
Mississippi ... ... .. ... . . ... 
Monroe ................... 
Montg:,mery , . .. .. . ... . .. . 
Nevada ....... . . . . . ..... . . 

Newton ..... . .. .. .. ... ... 
OJachit a . . . . . . . . . . . . . .... 
Perry . .. . . .. .. .. .. . .. .. . . . 
Plilllps .... . ....... . ...... 
Pike .... . .. ....... . .. .. ... 
Poinsett .. .............. . . 
Polk ... . .. .. .. ..... .... ... 
Pope· .. .. . ...... .. ' . . ... .. 
Pralrie . . .. ....... . . .... ... 

Pulaski ...•..• .•••. . • . . ... 
Rand 
s 

olph .... . ... . . .. ..... 
t. Francis ..•....•........ 

s aline ., . ... .............. 
s cot!. ... .... ..... . ..... . . 
s earey ................... 
s ebes1ian . . . ... . . ........ . 
s evler ............... .. .. . 
s harp .. . , .. . .. ... . ....... 
s tone ........... . . . .... . . 
u nion ... ... .. .... .. .. . .. . 
V an Buren ...... , ....... .. 
w ashington . ... .......... . 
w tvte . . . ... . ....... . ..... 
w oodru1f .. •••.. . . .... . ... 
y ell .. . . . , .... .. . , .. . .... . 

Calif orria •• . .. . . . . . .... . 

A lameda .. •. . .... ..... . ... 
A lpi'ne . .. ..... . . . ......... 

mador ............... , . . A 
&Jtt 
Cal 
Col 
Cont 
D 

e . ... . ..... . .......... . 
averas .... . .. . .. . . ... .. 
usa .. .... . . . . . . , ... . .. 

ra Cos1a ..•••.••.••.•. 
el Norte ......... . . . . .. .. 

8 Dorado. , . . . .. . .. . ... • , . 
F resno ....... . .......... . 

GI 
Hu 

enn .................. , . 
mboldt ................. 

I mperial ... .......... , , . .. . 
I nyo, .... . . . ...... , ... , .. . 
K em .... ,, ...•........• •. 
Kl 
Lal< 
Lass 
Lo 

ngs ............... .. ... 
e ............. , . ~ ..... 
en .. . ... ..... • . , .. , .. 

s Angeles ..... . . ... . ... 

Juy 1. 
1985 

(estimate) 

5,000 
7,500 

13,000 
4,400 
4,700 

14,300 
20,600 

4,900 
3,000 
3,900 

2,900 
12,400 
2,900 

11,400 
3,900 
9,800 
6,600 

15,500 
3,700 

134,200 
6,000 

10,600 
19,500 
3,900 
3,◄00 

38,400 
5,300 
6,100 
3,800 

19,000 
5,900 

40,000 
18 ,800 
4,000 
6 ,600 

9,616,000 

◄63,100 
400 

9 ,1 00 
64,700 
10,400 
5,300 

267,400 
7,100 

39,900 
198,400 

8 ,300 
42,700 
32,700 

7,500 
162 ,900 

26,400 
19,700 
7,900 

2,920,000 

Households 

April 1, O'lange, 1980-85 

1980 
(census) Number Percent 

4,735 300 6.3 
7 ,059 500 6.5 

11,408 1,600 13.6 
4,094 300 6.6 
4,311 400 8.5 

13,476 900 6.4 
19,757 900 4.4 

4,920 . -0.7 
2,922 100 3.0 
3,980 -100 -2.0 

2,718 200 7.9 
11 ,198 1,200 10.4 
2,564 300 12.8 

11 ,434 . -0.3 
3,839 100 2.6 
9,465 300 3.2 
6,318 300 5.2 

13.615 1,900 13.6 
3,658 . 0.1 

124,516 9,700 7.8 
6,079 -100 -0.9 
9,930 700 6.8 

17,572 2,000 11.2 
3,534 300 9.8 
3,257 100 4.0 

35,803 2,600 7.2 
5,057 300 5.0 
5 ,642 500 9.0 
3 ,280 600 17.2 

18,080 900 5.2 
5,018 800 16.8 

36,072 3,900 10.9 
17,423 1,400 7.9 
4,014 . -1.1 
6,219 400 6.5 

8,629,866 987,000 11.4 

428,092 37,000 8.7 
386 100 15.5 

7,468 1,600 21.8 
56,904 7,800 13.7 

8 ,004 2,400 30.4 
4,690 600 12.3 

241,534 25,900 10.7 
6,791 300 4.4 

32,505 7,400 22.8 
178,506 19,900 11.1 

7,707 600 7 .7 
4 1,565 1,100 2.6 
28,157 4 ,500 16 .0 

7,214 300 4.0 
139,811 23,100 16.5 

23,499 2,900 12.5 
15,192 4,500 29.9 
7,400 500 7.3 

2,730,469 189,500 6.9 

Average 
po pula lion per 

household Poi;uatlon 

Jl.iy 1, 
1985 April 1, July 1, April 1, Olange, 1980-85 

(estl• 1980 1985 1980 
mate) (census) (estimate) (census) t-.Jmber Percent 

2.79 2.92 14,200 13,952 200 1.7 
2.67 2 .. 75 20,800 20,144 700 3.4 
2.83 2.98 37,300 34,518 2,800 8.1 
2.72 2.76 11,900 11,373 600 4.8 
2.63 2.61 12,400 11,334 1,100 9.3 
2.67 2.77 38,700 37,766 1,000 2.6 
2.80 2.95 58,800 59,517 ·700 -1 .2 
2.67 2.83 13,100 14,052 -900 •6.5 
2.61 2.64 7,900 7,771 100 1.8 
2.75 2.74 10,900 11,097 ·200 -1.5 

2.76 2.84 8,100 7,756 400 5.0 
2.68 2.70 33,500 30,541 2,900 9.6 
2.69 2.82 7,800 7,266 600 7.6 
2.93 3.01 33,600 34,772 -1, 100 -3.3 
2.54 2.67 10,100 10,373 ·200 -2.2 
2.65 2.84 26,000 27,032 ·1,000 •3.6 
2.57 2.67 17,300 17,007 300 1.5 
2.66 2.76 42,600 39,021 3,500 9.1 
2.74 2.77 10,000 10,140 -100 -1.1 

2.58 2.68 353,700 340,613 13,100 3.8 
2.76 2.75 16,700 16,834 ·100 -0.8 
2.94 3.09 31,400 30,858 500 1.7 
2.B2 2.93 56,700 53,161 3,600 6.7 
2 .. 60 2.72 10,200 9,685 500 5.0 
2.60 2.70 8,900 8,847 . 0.2 
2.53 2.62 98,600 95,172 3,400 3.6 
2.67 2.75 14,400 14,060 300 2.1 
2.49 2 .58 1 5,◄00 14,607 800 5.5 
2.54 2.73 9,800 9,022 800 8.9 
2.56 2.65 49,300 48,573 700 1.5 
2.53 2.65 14,900 13,357 1,500 11 .3 
2.52 2.63 105,700 100,494 5,200 5.1 
2.66 2.76 52,300 50,835 1,500 2.9 
2.67 2.78 10,700 11,222 -500 -4.8 
2.61 2.70 17,600 17,026 600 3.3 

2.67 2.68 26,358,000 23,667,902 2,690,000 11.4 

2.50 2.53 1,194,900 1,105,379 89,500 8.1 
2.62 2.84 1,200 1,097 100 7.9 
2.45 2.49 23,200 19,314 3,900 20.1 
2.44 2.46 162,400 143,851 18,600 12.9 
2.50 2.54 26,600 20,710 5,900 28.3 
2.74 2.69 14,600 12,791 1,800 14.0 
2.64 2.69 715,200 656,380 58,800 9.0 
2.59 2.64 18,700 18,2 17 400 2.◄ 
2.59 2.62 103,900 85,812 18,100 21.1 
2.85 2.83 576,000 514,621 61,400 11.9 

2.74 2.75 23,000 21,350 1,600 7.6 
2.56 2.55 11 1,900 108,514 3,400 3. 1 
3.21 3.24 105,800 92,110 13,700 14.9 
2.40 2.45 18,200 17,895 300 1.8 
2.88 2.82 479,600 403,089 76,500 19.0 
3.10 3.0◄ 84,900 73,738 11,200 15.1 
2.39 2.36 47,700 36,366 11,300 31.2 
2.74 2.70 24,300 21,661 2.,700 12.4 
2.73 2.69 8,130,800 7,477,503 653,300 8.7 

t 

t 
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TBIM 1. Estimeles d Househalds. for Conies: Jijy 1. 1985-Continuecl 
(A dash (-) ,epr..,.• zero or IOln:II to :ten>. Estlmat• are consist ant with special censuaes since 1980. Correctionl to 1980 cerlala 00u·11 
are not Included. See ten concemlng rol.l"dng and average popuatlon per household) 

State and eOUlty 

Knu:lcy--0:nnad 

Meade ....... . ........... 
Merilee .... ... ....... .... 
Mercer .. ... •. , •••••• •• • . ., 
Metcalfe .. .... .... . .. .... . 
Monroe ..•.• • •..•.• • . .. ••. 
Monto,mery ..•• .... ....• • 
Morgan • .. • • . .. •.. . ..•.. • • 
Muhlenberg ..•.•... • • •••• • 
Nelson ................... 
!'lchola.s .•.. . .•....•..•... 

0.0 ..................... 
Odlaffl ...... ....... .. ... 
0.,.,en . ............. . ..... 
0.,., sley .. . ... .• ...... .. •.. 
Pendleton ...•••.• • ••.. . • ,. 
Perry .. .. ................. 
Ake . .. . ............. .. . .. 
Powell .. .. .... ...•.. .... • 
PUaski . ....•. . .• •• ••. . • . • 
Robertson .. ..••••. . • ... .• 

Rockcastle ...• ••.••.. . •• •• 
an ... .. .. . .. .. ... . . .. 

Russell ..••.••.•••.• • •..•• 
Row 

Scot 
s 

t .....• ... ....... ..•. . 
hell:1{ ................... 

s Impson ... ..... ...•• ..• •. 
s peneer . ...••. • .•.••.••.. 
T aylor ............... .... . 
T odd ..................... 
T rigg ...... . ...... . .. . .•.. 

rimtie .......••..•••.• • .. T 
u 
w 
w 
w 
w 
w 
w 
w 

nion ....... . .. ..... . . ... 
arren ... ....••..•. . ••. • , 
astlngtoo .....••.• •• , •.. 
ayne ..... ...... .... . ... 
ebster . ... .... .. •• .• •••• 
Ntley ..• .... .... .. •..•.• 
olfe ...•...•. . ••. ..•• • •• 
oodtord .• .. •• ..••••.•.• 

lDuisilna . ........ . ...•. 

cadia Parish . . ........... A 
ffen Parish ... .. .. ... ... .• A 
seenslon Parish •.. .. . . .. • A 

A ssunptlon Parish . • .• •..•. 
A voyelles Parish ... . ....... 
Bea uregard Parish .. ..... .. 
a enville Parish .. .... .. .... 

ssier Parish .... ......... Bo 
Caddo 
Calcas 

Parish . ... .....• •... 
ieu Parish ....••••... 

eo Parish . . . .. ... . .. . 
ron Parish •..• ..• •••. 

Caldw 
Came 
c.a 
Qaj 

taho~a Parish .......... 
· borne Parish . ......•..• 

rdia Parish . ..•• .• ... Conco 

Jliy 1, 
1985 

(Ntlmate) 

7 ,200 
1,800 
6,900 
3,500 
4 ,600 
7,200 
4,100 

11,700 
9 ,700 
2,700 

7,700 
8,700 
3,400 
1,900 
3 ,700 

11 ,500 
27,500 

3,900 
17,800 

800 

5,200 
6,400 
5,500 
7,700 
8 ,500 
5 ,500 
2,200 
8 ,100 
3,900 
3,600 

2,200 
5 ,800 

30,100 
3,400 
6,100 
5,600 

12,600 
2,500 
6 ,700 

1,557,000 

19,400 
7,500 

18,800 
7,200 

14,400 
10,700 
6,100 

31,200 
100,800 
60,200 

4,100 
3,200 
◄,200 
6,400 
8,100 

Households 

April 1, Ov.nge, 1980--85 

1980 
(census) No.mber Perea 

7,165 100 0.8 
1,670 100 6.6 
6 ,810 100 1.4 
3 ,267 200 6.3 
4 ,418 200 4.8 
6,884 300 4.1 
3,996 100 1.8 

11,120 600 5.5 
8,650 1,100 12.1 
2,597 100 2.7 

7,585 100 1.8 
8 ,026 700 8.9 
3,193 200 6. 1 
1,890 . 0.9 
3,734 -100 -1.3 

10,573 1,000 9.1 
26,393 1,100 4.2 

3,518 400 10.6 
16,126 1,700 10.3 

808 . -1.4 

4,729 500 10.6 
5,952 500 8.0 
4,935 600 11 .6 
7,268 400 5.5 
7 ,859 600 7.6 
5,224 200 4.6 
2,026 200 10.5 
7,559 500 6.7 
4,133 -300 -6.7 
3,360 300 8.2 

2,124 . 1.9 
5 ,399 400 8.1 

24,833 5,200 21. 1 
3,482 -100 -2.8 
5,817 300 5.1 
5,415 200 3.2 

11,338 1,300 11.0 
2,282 200 10.6 
5 ,947 800 12.9 

1,4 11,788 145,000 10.3 

18,117 1,300 7.0 
7,272 200 3.3 

15,494 3,300 21 .1 
6,479 800 11.7 

13,544 900 6.6 
9,507 1,200 12.3 
5,849 300 4.3 

26,677 4,500 16.8 
90,714 10,100 1 1 .1 
56,395 3,800 6.7 

3,881 200 4.7 
3,020 200 6.5 
4,085 100 2.4 
6,105 300 5.5 
7,578 500 6.7 

Average 
popuatlon per 

household Populllon 

Jliy 1, 
1985 April 1, July 1, April 1, O\ange, 1980--85 

(estl- 1980 1985 1980 
mate) (census) (estimate) (eerwua) funbel Pereert 

3.20 3.18 23,200 22,854 300 , .4 
2.92 3.02 5,300 5 ,117 100 2.9 
2.65 2.77 19,100 19,011 . 0.2 
2.81 2.88 9,800 9,484 400 3.7 
2.61 2.77 12,200 12,353 ·100 -1 .0 
2.84 2.89 20,500 20,046 500 2.5 
2.93 2.99 12,000 12,103 -1 00 -0.4 
2.66 2.83 32,000 32,238 -300 -0.8 
2.97 3.13 29,300 27,584 1,800 6.4 
2.67 2.73 7,200 7,157 . 0.2 

2.76 2.83 21,600 21,765 -200 -0.8 
3.09 3.15 29,800 27,795 2,000 7.2 
2.75 2.77 9,400 8 ,924 500 5.3 
2.91 3.02 5,600 5,709 -100 -2.5 
2.95 2.92 10,900 10,989 . -0.4 
3.00 3.17 34,800 33,763 1,000 3. 1 
3 .00 3.06 83,000 81 ,1 23 1,900 2.3 
3.04 3.12 12,000 11,101 900 7.8 
2.68 2.79 48,600 45,803 2,800 6.2 
2.83 2.80 2,300 2 ,265 . -0.4 

2.78 2.94 14,600 13,973 600 4.5 
2.60 2.72 \ 9,300 19,049 200 1.2 
2.71 2.76 15,000 13,708 1,300 9.7 
2.74 2.86 2 1,900 21 ,813 100 0.5 
2.74 2.86 24,000 23,328 600 2.8 
2.74 2.79 15,100 14,673 400 2.8 
2.76 2.93 6,200 5,929 200 4.1 
2.68 2.74 22,000 21,178 800 3.9 
2.78 2.85 10,800 11 ,874 -1 ,000 .a.a 
2.63 2.75 9,700 9,384 300 3.4 

2.84 2.91 6 ,200 6 ,253 . -0.6 
2.64 2.86 17,800 17,821 . -0.2 
2.59 2.67 82,000 71 ,828 10,200 14.2 
2.96 3.02 10,300 10,764 -500 -4.7 
2.86 2.90 17,700 17,022 700 3.8 
2.63 2.7 1 14,900 14,832 . 0.3 
2.74 2.86 35,500 33,396 2,100 6.4 
2.76 2.89 7,100 6,698 400 5.7 
2.73 2.93 18,700 17,778 900 5.2 

2.82 2.91 4 ,◄86,000 4,205 ,900 280,000 6.7 

3.04 3.08 59,600 56,◄27 3,100 5.6 
2.84 2.92 21,500 21 ,390 100 0.6 
3.07 3.21 58,000 50,068 7,900 15.8 
3.24 3.4 1 23,500 22,084 1,400 6.3 
2.93 2.99 43,200 41 ,393 1,900 4.5 
2.94 3.01 32,500 29,692 2,900 9.6 
2.74 2.79 16,800 16,387 400 2.5 
2.82 2.94 90,500 80,721 9,800 12.2 
2.66 2.75 272,100 252,358 19,700 7.8 
2.85 2.93 174,300 167,223 7,000 4.2 

2.76 2.73 11,400 10,761 600 5.8 
3.07 3.09 9,900 9,336 600 5.9 
3.01 2.97 12,700 12,287 500 3.7 
2.75 2.78 18 ,400 17,095 1,300 7 .8 
2.91 3.01 23,700 22,981 700 3.2 
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T aHe 1. E:stinates of tbJseholds, for Oulties: J~ 1, 1985-Continued 
~dash(·) represents nro or rounds to zero. Estimates ar• coraistent with special censuses lince 1980. Corrections to 1980 census cxuits 
are not lneluded. See text eoneeming rolning and average popu&tlon per hous«lO!d) 

S1111e and cou,ty 

l.oullisa--Oninad 

D• Soto Parish .....•.••... 
&.st Baton Rouge Parish ... 
&st Carroll Partsh •.••.••.• 
&.st Feliciana Palish ....... 
Evangeline Partsh •• , ••••••• 
Fraridin Palish .... . ....... 
Grant Parish . .. .. .... ..... 
Iberia Parish . .... .. . .... . .. 
I berYUle Parish .......... ... 
Jack.son Parish •• ..• .... ... 

Jefferson Parish ........... 
Jefferson Davis Parish .. . .. 
~ayette Palish ••••• • .• •.. 
utourche Partah. , ... .. .. . . 
La Salle Palish . . . . ........ 
Uncoln Parish • .•• .• •••• •• • 
Uvlngston Parish ....... . .. 
MadiSon Parish ... . ....... . 
Mor~e Partsh .•• ••• •.• 
Natchltoehee Parish ... ... .. 
Orteans Parish . ... .... .. ... 
().achlt. Parish .. . ... . . . .. 
F\acµln'lnes Palish ••••...• 
Pcinte Coupee Parish . ••. .• 
Rapides Parish .... ' .... . . . 
Red River Parish •• ••. .•• •• . 
Richland Parish ........... . 
Sabine Partllh . , .... . .. . ... 
St. Bernard Parish • • . .. • . .. 
St. O\asies Parish ..... .. , .. 

t. Hel ana Parish .. ... . . .. . s 
s 
s 
s 
s 
s 
s 
T 
T 
T 
u 

t. James Panah ... .... .. . 
t. JolTI the Baptist Parish . 
t. Landry Palish ••• •. •..•• 
t. Martin Palish . .. .. . . .. . 
t. Mary Parish . . . . . ... . . . . 
t. T armw.ny Partah ....... 
anopahoa Parish . . .....•. 
enaaa Parish ••..• , ..• • .. • 
errebome Partah ••• •• ••• , 
nion Parish ...•. . •. •. •• •• 

emillon Partah ••• •• • •• ••• V 
V 
w 
w 
w 
w 
w 
w 

emon Partsh . .... . ... ... , 
ashlngton Palish,, • ••• • •• 
emter Parish .•. .•••.. •.. 
est Baton Rouge Palish ... 
es1 Carroll Parish ........ 
est Feliciana Parish ... . .. 
Im Palish . . ... . .. . ...... 

............. .......... 
A ndroecoggln ..... ... ... . . 

roollook , ..... , . ........ A 
Qrnbel1and .. .. ....... . .... 
rrilin ..•....... . .. . . .. . F 

Hancock ......... ......... 

Jtiy 1, 
1985 

(estimate) 

9 ,900 
138,200 

3,500 
5,700 

12,100 
8 ,200 
6,100 

22,200 
10,200 
6.300 

173,700 
11 ,300 
59,900 
28,000 

6 ,400 
13,900 
23,000 

5,300 
12,600 
13,700 

212,800 
51,000 

8,200 
8 ,200 

48,200 
3,600 
8 ,100 
9,800 

23,100 
13,800 

3,◄00 
6,500 

12,200 
29,000 
14,400 
21 ,000 
◄6,800 
30,.500 

2,900 
33,200 

7 ,700 

18,300 
17 ,700 
18,700 
17,100 
6,600 
4,800 
2,500 
6,100 

432,000 

37,200 
30,500 
8 7,200 
10,500 
H!,800 

Households 

April 1, Olange. 1980-85 

1980 
(census) . N\.ITlber Percent 

8,958 900 10.0 
124,346 13,900 11.2 

3,615 ·100 -1.9 
5 ,078 600 11.5 

11,249 800 7.3 
8 ,075 200 1.9 
5 ,770 400 6.5 

19,915 2 ,300 11.6 
9,634 600 5 .9 
6 ,101 200 2 .7 

155,685 18,100 11 ,6 
10,392 900 8 .3 
50,330 9,500 18.9 
25,391 2 ,600 10.4 

6 ,069 300 5 .2 
12,280 1,700 13.5 
18,462 4 ,600 24.7 

5 ,191 100 1.8 
11,611 1,000 8.8 
13,257 500 3.7 

206,435 6 ,300 3 .1 
47,322 3,700 7.8 

7,750 400 5 ,5 
7,703 500 6.3 

44,759 3,400 7.6 
3,514 100 3.2 
7 ,222 900 12.7 
8,916 800 9 ,5 

20,591 2,500 12.2 
11,487 2,300 20.0 

3 ,072 400 11.7 
6,046 500 7.9 
9,305 2,900 30.9 

26,823 2,200 8.2 
12,1 73 2 ,200 18.3 
20,040 1,000 5.0 
35,695 11,100 31 .1 
25,963 4 ,500 17.4 

2,938 -100 -2.5 
29,285 3 ,900 13.3 

7 ,231 500 6.6 

16,170 2,100 13.3 
15,465 2,300 14.6 
15,399 1,300 8.3 
15,692 1,400 8.9 
5,800 800 14.6 
4,496 300 5.8 
2,313 200 7.9 
6,059 100 1.3 

395,184 36.000 9 .2 

35,233 2,000 5.6 
29,345 1,200 4 .0 
78,704 8 ,500 10,8 

9,424 1,100 11.7 
15,442 1 ,◄00 9.0 

Average 
popualion per 

household ~s:uatlon 

Jtiy 1, 
1985 April 1, July 1, April 1, aw,ge, 1990.as 

(estl• 1980 1985 1980 
m111e) (census) (es11mate) (census) ~r Percent 

2 .78 2.85 27,600 25,727 1,900 7.3 
2.75 2.84 392,300 366,191 26,100 7 . 1 
3.12 3.20 11,200 11 ,772 -500 --4.5 
3.21 3 .29 20,400 19,015 1,400 7.4 
2.89 2 .94 35,300 33,343 1,900 5.7 
2.90 2.94 24,300 24,141 100 0 .6 
2.92 2 ,87 18,100 16,703 1,400 8.2 
3.07 3 .18 68,600 63,752 4 ,900 7.6 
3 .10 3 .22 33,400 32,159 1,300 4.0 
2.80 2.79 17,800 17,321 500 2.9 

2.74 2.90 478,500 454,592 23,900 5.3 
2 .93 3.06 33,300 32,168 1,200 3 .6 
2.79 2,90 171,000 150,017 21,000 14.0 
3.07 3 .19 87,500 82,483 5,000 6 . 1 
2 .68 2.78 17,300 17.004 300 1.6 
2 .58 2 .69 42,400 39,763 2,700 6.8 
3.05 3.13 71,600 58,806 12,800 21.7 
2.90 3 .04 15,600 15,975 --400 -2.7 
2.86 2.95 36,800 34,803 2,000 5.6 
2.78 2.84 39,900 39,863 100 0 .2 

2.56 2.63 559,000 557,515 1,500 0 .3 
2 .73 2.84 144,300 139,241 5,000 3 .6 
3.17 3.27 26,600 26,049 600 2.3 
3.05 3.12 25,000 24,045 900 3.9 
2 .76 2.89 139,200 135,282 3,900 2.9 
2 .97 2.93 10,900 10,433 500 4.6 
2.80 3.00 23,400 22,187 1,200 5.6 
2 .78 2 .81 27,400 25,280 2 , 100 8.2 
2.94 3. 10 68,300 6-4,097 4 ,200 6 .5 
3.08 3.22 42,700 37,259 5,400 . 14.6 

3 .05 3 .20 10,500 9 ,827 600 6 .4 
3.42 3.54 22,400 21 ,495 900 4.3 
3.31 3.42 40,500 31,92◄ 8,500 26.8 
3 .03 3. 11 88,600 84,128 4,400 5.3 
3 .15 3 .29 ◄5,600 40,214 5,400 13.3 
3 .05 3 . 18 64,700 64,253 400 0.7 
2.97 3.06 140,800 110,869 30,000 27.0 
2 .89 2.99 91 ,000 80,698 10,300 12.7 
2 .94 2.88 8 ,500 8 ,525 -100 -0.6 
3.05 3,21 101 ,600 94,393 7,200 7 .6 
2 .89 2 .89 22,600 21 ,167 1,400 6 .7 

2 .88 2 .98 53,200 48,458 4,700 9 .8 
2.94 3.00 60,300 53,475 6,800 12.7 
2 .77 2.85 47,500 44,207 3,300 7 .5 
2 .62 2 .73 45,700 43,631 2 ,100 4.8 
3.13 3.28 20,900 19,086 1,800 9 .5 
2.75 2.85 13 ,200 12,922 300 2 . 1 
3.25 3 . 19 13,600 12,186 1,400 11 .6 
2.76 2 .81 17,200 17,253 -100 -0.6 

2 .61 2.75 1,166,000 1,124,660 41 ,000 3 .6 

2.61 2.73 100,900 99,657 1.200 1.2 
2.81 3 .00 88,600 91 ,331 ·2,700 -3.0 
2 .51 2.65 226,400 215,789 10,600 4 .9 
2 .69 2 .77 29,300 27,098 2,200 8. , 
2 .51 2.62 ◄3,600 41 ,781 1,800 4.3 
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Tate 1. E'slinates ol t-bJseholds. for Counties: Jlly 1, 1985-Continued 
\A dash (·) represents zero or rounds to zero. estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See taxt concemlng rolS!dng and average popuatlon per househOld) 

State and c0161ty 

NIM.Jelwrt-----0,rtnad 

Bergen ... ...... .... ...... 
0.Jr1inglon ........•. •.. .. . 
Camden . ...••.. ..•. .• • ... 
Cape May ...... . . . ....... 
Qnibertand ..... . .... . ... . 
Essex .................... 
Glouc:est er .•.... . . . .• . . . .. 
1-udson ..... . ............ . 
Hunterdon ... ... ....... .. . 
Mercer .. ........ .. . ... .. . 

Middlesex .... ... ..... .. . • 
Morvnouth ..... . . ......... 
Morris . .. .. ... .....••..•.. 
Ocean .... .. .. ............ 
Passalc .... .. . .•.•.••..•.. 
Salem ....... . ........... . 
Some~et . .... .. .......... 
Sussex •••...•. .. .•. .. .... 
Union ..•. .. .. •...• . . . .. .. 
Warren .... . .. .. .. ........ 

NIM Mmaco . . . ......... 

BernaJiUo •..•... .... .... . . 
Catron ..... .. . . ... . , .... . 
Q-iaves .............. . .... 
Obola •....• •.... • . •... .• . 
Colfax ......... ........... 
curry ................. ... 
De Baca .. ...... . . ........ 
Dona Ana ...... . . ........ 
8:ldy ...... . . . ............ 
Gram ...•••.•.. ..... . .. •. 

Guadalupe ................ 
Harding ••. . . ... ••• . ..• .•• 
1-idalgo ...... .. ..... . ..... 
Lea ........ . . ............ 
Lincoln .•••••• , . ••• ••..•• • 
Los Alamos ......... , .... . 
Luna ................. . ... 

cKlnley •..•••. • .•....... M 
M 
Ot 

ora ..••••.• • .••.•..... •. 
ero ...... .............. 

... ... ...... ······ ... 
·o Arriba ..... ... •......•. 

OJay 
Ai 
Roo 
s 
San 
s 

Sl!Velt ..... ..• • ..• ,, ... 
andoval ................ . 

Juan • .. . ... •. • . .••..• 
an Miguel .. .... ... ... . . . 
anta Fe . ... .. . . ........ . s 

s ierra .... . .. ... .......... 
s ocorro .•..••.......•• ... 
T aos .................. .. . 

orrance .. ... ...... . .. ... T 
u 
V 

nion ...•.......•.• .•• ••. 
alencia .. ........... .. ... 

July 1, 
1985 

(estimate) 

310,800 
126,600 
175,300 
37,100 
47,400 

307,300 
71 ,200 

215,500 
31,700 

115,000 

218,500 
189,800 
142,700 
149,900 
164,600 
23,200 
73,200 
41,400 

184,900 
31 ,300 

510,000 

174,400 
1,000 

20,700 
7,100 
5,200 

15,800 
1,000 

38,300 
18,300 
9,200 

1,500 
400 

2,1 00 
21,800 
5,500 
6.800 
6,700 

17,900 
1,700 

17,200 

4 ,400 
10,600 
6,200 

14,600 
29,100 

8 ,300 
30.800 

4,300 
4,700 
7,600 

3,000 
1,900 

11,600 

Households 

April 1, Olange, 1980-85 

1980 
(census) N1.1nber Pen:ent 

300,410 10,400 3.4 
114,890 11,700 10.2 
162,508 12,800 7.9 

32,347 4,700 14.6 
44,287 3,100 7.1 

300,303 7,000 2.3 
65,129 6 ,100 9.4 

207,857 7,700 3.7 
28,515 3,100 11.0 

105,819 9,200 8.7 

196,708 21 ,800 11 .1 
170,130 19,700 11 .6 
131,820 10,900 8.3 
128,304 21 ,600 16.8 
153,463 11,200 7.3 

22,330 900 4 .0 
67,368 5,900 8.7 
37,221 4,200 11 .2 

177,973 6,900 3.9 
29,406 1,900 6.4 

441 ,466 68,000 15.4 

151,037 23,300 15.4 
960 . -0.5 

18,194 2,500 13.9 
8,938 -1,900 -21.0 
4,901 300 5 .4 

14,4 19 1,300 9.2 
989 . 0.7 

30,402 , 7,900 25.9 
16.669 1,600 9.8 
8 ,586 600 6.9 

1,498 . ·1 .1 
412 . -12.1 

1,905 200 10.4 
18,947 2,900 15.3 

4,108 1,400 33.1 
6,283 600 8 .8 
5,557 1,100 20.5 

15,078 2,900 19.0 
1,390 300 19.8 

14,608 2,600 17.8 

3,936 500 12. 1 
9,078 1,500 16.3 
5,645 600 10.7 

10,464 4,200 39.8 
25,020 4,000 16.2 

7,370 900 12.7 
26,287 4 ,500 17.1 

3,745 600 15.5 
4,026 700 17.0 
6,470 1,200 18.2 

2,645 400 15.0 
1,724 200 11.4 

10,175 1,400 14,2 

Average 
popuation per 

houSehold f'opuation 

Jli-/ 1, 
1985 April 1, July 1, April 1, Olange, 1980-85 

(esti- 1980 1985 1980 
mate) (census) (estimate) (census) r-..,mber Percent 

2.68 2.79 839,900 845,385 -5,500 -0.7 
2.86 3.01 379,800 362,542 17,300 4.8 
2.76 2.88 487,200 471 ,650 15,500 3.3 
2.37 2 .47 90,300 82,266 8,000 9,7 
2.75 2.91 134,800 132,866 2,000 1.5 
2.71 2.79 843,900 851 ,116 •7,200 -0.8 
2.89 3.03 208,400 199,917 8 ,400 4.2 
2.56 2 .65 557,000 556,972 100 . 
2.87 2.98 93,600 87,361 6,200 7.1 
2.62 2.77 317,300 307,863 9,500 3.1 

2.77 2.93 626,800 595,893 30.900 5.2 
2.75 2.90 531 ,900 503,173 28,700 5.7 
2.86 3.02 417,700 407,630 10,100 2.5 
2.52 2.67 380,800 346,038 34,700 10.0 
2.74 2.87 459,700 447,585 12,100 2.7 
2.78 2 .86 65,400 64,676 800 1.2 
2.81 2.95 210,800 203,129 7,600 3.8 
2.88 3.08 121 ,000 116,119 4,900 4.2 
2.71 2.81 505,800 504,094 1,700 0.3 
2.70 2.83 85,600 84,429 1,100 1.3 

2.80 2.90 1,451 ,000 1,302,894 148,000 11 .4 

2.63 2.74 464,400 419,700 44,700 10.7 
2.77 2.78 2,700 2,720 . -0.9 
2.65 2.73 56,100 51,103 5,000 9.9 
3.30 3.39 23,600 30,347 -6,800 -22.4 
2 .68 2.73 14,200 13,667 500 3.5 
2.65 2.82 43,000 42,019 1,000 2.4 
2.39 2 .44 2,400 2,454 . -1.4 
3.00 3.05 118,700 96,340 22,300 23.2 
2.81 2 .85 51 ,900 47,855 4,100 8.5 
2.88 2.99 27,000 26,204 800 2.9 

3.00 3.00 4,400 4 ,496 -100 -1 .3 
2.69 2.65 1,000 1,090 ·100 -10.6 
2.96 3.13 6,300 6,049 300 4 .3 
2.95 2.94 64,800 55,993 8,800 15.8 
2.48 2.63 13,800 10,997 2,800 25.7 
2.63 2.80 18,000 17,599 400 2.1 
2.60 2.78 17,600 15,585 2,000 12.8 
3.57 3.73 64,300 56,449 7,900 14.0 
2.76 3.03 4,600 4,205 400 9.5 
2.80 2.95 49,900 44,665 5,200 11.7 

2.65 2.67 11 ,700 10,577 1,200 11 .0 
3.09 3.21 32,700 29,282 3,500 11 .8 
2.45 2.58 16,600 15,695 900 5.9 
3.20 3.30 47,100 34,799 12,300 25.4 
3.13 3.24 91 ,500 81 ,A33 10,000 12.3 
2.82 2.89 25,000 22,751 2,200 9.8 
2.65 2.77 84,200 75,360 8,800 11 .7 
2.15 2.25 9,300 8,454 900 10.1 
2.93 2.99 14,300 12,566 1,700 13.7 
2.86 2.99 22,000 19,456 2,500 12.9 

2.81 2.83 8 ,600 7,491 ,. 100 14. 1 
2.58 2.70 5,000 4,725 300 6.4 
2.89 2.97 34,600 30,768 3,800 12.3 

( 

f 
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Talia 1. Estmates d Households, for Olurties: July 1, 1985-Continued 
IA dash (·) represents zero or rounds to zero. Estimates are conslS1en1 with special censuses since 1980. Corrections to 1980 census counts 
are not Included. Sae text concerning rolnding and average population par household) 

State and col6lty 

Oio--0:nirued 

Morrow .................. 
Musking.,m ... ... ........ . 
Noble ... . .. .......... .. .. 
Ottawa .... ...... , ... ..... 
Paulding ...... .. ........ .. 
Perry ..................... 
Ackaway ................. 
Ake ........ ... ........ ... 
Portage ..... . . ........... . 
Preble ................... . 

Putnam .........•......... 
Richland .. .... ........... . 
Ross .......... ... ... .... . 
Sandusky ... .... .......... 
Scioto .................... 
Seneca .............. ... .. 
Shelby ...... . ... ........ . 
Stark ..................... 
Si.mrrit ........ .. ... . .... 
T11.1mbull ..••••.••••..••.. . 

Tuscarawas . .............. 
Union . •.... ......... ... .. 
Van Wart ..... ....... . . ... 
Vinton ................... 
Warran ... ... . .. ...... .... 
Washington . ... ........... 
Wayne . . .. .... . .......... 
Williams ............ . ..... 
Wood ....... . .. . .. .. ..... 
Wyandot ........ .. .. ..... 

Cldahona .. . ......... . . 

Adair ...•................ . 
AHaJfa .................... 
Atoka . ........ . .. , .... . .. 
Beaver .................. . 
Beckham .... . .... ..... ... 
Baine .................... 
Bryan ... . .. .. ............ 
Caddo . . ........ .......... 
Canadian .... . .... .. ' .... . 

er .. . .... ............. Cart 
Ole 
O'IO 

rokae ................. 
ctaw .. .... .......... . 

a marron .............. . .. 
eveland ..... . .......... . a 

0 • I • 0 0 ~ • • • o • o o o O • o O O I 

ha ... .... .. ....... 
Coal 
Comanc: 

tton ................... Co 
Crai 
0 
OJs 

g .................... . 
eek . . ..... . ........... . 

tar .................... 

alawara ................. D 
D 
8 
Ga 

8Wf!lo/ ................... 
Us .••••••••..••..•..••.• 
rfleld .....•..•......•. . 

J\Jy 1, 
1985 

(estimate) 

9,200 
30,700 

4,000 
14,900 

7 ,100 
10,800 
t4,800 
8,800 

45,600 
13,700 

10,600 
47,600 
23,800 
22,100 
29,600 
21 ,500 
14,900 

137,800 
191 ,600 
85,800 

31,700 
10,700 
11,000 

4,000 
33,900 
22,900 
34,600 
13,600 
37,200 

8,000 

1,253,000 

6 ,700 
2,800 
4,700 
2,700 
8,800 
5,200 

12,900 
12,400 
23,600 
18,100 

12,100 
6,200 
1,600 

57,100 
2,200 

40,100 
2,700 
5,800 

24,900 
11 ,300 

10,700 
2,500 
2,300 

24,900 

Households 

Apol 1, Olange, 1980-85 

1980 
(census) Ni.mber Percent 

8,773 500 5.4 
29,442 1,300 4 .4 

3,948 . 1.2 
14,202 700 5.0 

7,007 100 1.6 
10,525 200 2.2 
14,156 700 4.7 

7,701 1. 100 14.6 
44,214 1,400 3.2 
13,122 600 4.4 

1 o. 110 500 5.2 
46,408 1.200 2.5 
22.042 1,700 7.9 
21,553 500 2.3 
29,534 100 0.2 
20,818 700 3.2 
14,184 700 5 .0 

134,094 3,700 2.7 
189,850 1,800 0.9 
84,151 1,600 2.0 

30.◄85 1,200 4 .1 
10,015 700 7.3 
10,939 100 0.6 

3,924 100 1.4 
31,625 2,200 7.0 
22.358 500 2.4 
32,233 2,300 7.2 
12,896 700 5 .4 
35,477 1,700 4.8 

7,838 200 2.6 

1,118,561 134,000 12.0 

6,110 600 9.9 
2,867 · 100 -2.6 
4,295 400 9.9 
2,528 200 8.5 
7,476 1,300 17.8 
5 ,076 200 3 .2 

11,619 1,300 11.0 
11,069 1,300 t 1.8 
18,648 4,900 26.5 
16,296 1,900 t 1 .4 

10,595 1,500 14.5 
6,366 -100 -2.0 
1,379 200 13.8 

45,776 11,300 24.7 
2,250 . •2.2 

35,142 5,000 14.1 
2 ,829 -100 --4.3 
5,485 300 5.2 

20,899 4,000 19.2 
9,482 1,900 19.6 

8,808 1,900 21 .5 
2,303 200 8 .7 
2,222 100 3.0 

23,844 1,100 4 .6 

Average 
population par 

household Population 

July 1, 
1985 Apol 1, July 1, April 1, Qlange, 1980-85 

(esti- 1980 1985 1980 
mate) (census) (estimate) (census) ~mber Percent 

2.89 2.99 27,000 26,480 500 2.0 
2.68 2.77 84,200 83,340 900 1. 1 
2.84 2.84 11,500 11 ,310 200 1.3 
2.64 2.80 39,800 40,076 ·300 -0.7 
2.91 3.02 20,800 21,302 -500 -2.2 
2.93 2.93 31,700 31 ,032 600 2.0 
2.81 2.92 45,000 43,662 1,300 3.0 
2.80 2.91 25,200 22,802 2 ,300 10.3 
2.83 2.93 136,500 135,856 700 0.5 
2.82 2.89 39,000 38.223 800 2. 1 

3.10 3 .23 33,400 32,991 400 1. 1 
2.66 2.76 129,400 131 ,205 -1 ,800 -1.4 
2.68 2.80 67,800 65,004 2,800 4.3 
2.80 2.91 62,100 63,267 -1. 100 -1.8 
2.71 2.78 83,300 84,545 -1 ,300 -1 .5 
2.79 2.88 61,900 61 ,901 -
2.90 2.99 43,800 43,089 700 1.7 
2.67 2.77 374,500 378,823 --4,300 -1 . 1 
2.61 2.72 508,800 524,472 -15,700 -3.0 
2.72 2.85 234,800 241,863 -7, 100 -2.9 

2.67 2.75 85,600 84,614 1,000 1.2 
2.78 2.87 30,900 29,536 1,300 4.5 
2.70 2.75 30,100 30,458 --400 -1.3 
2.84 2.91 11,500 11 ,584 ·100 -0 .9 
2.94 3.04 103,000 99,276 3,700 3.8 
2.75 2.81 64,500 64,266 300 0.4 
2.81 2.92 100,200 97,408 2,800 2.9 
2.67 2.79 36,600 36,369 300 0.8 
2.69 2.79 109,400 107,372 2,100 1.9 
2.75 2.83 22,600 22,651 - -0.1 

2.56 2.62 3,306,000 3,025,290 281,000 9.3 

2.87 2.98 19,700 18,575 1,100 6.0 
2.41 2.38 7 ,000 7 ,077 -100 -1.5 
2.71 2.73 13,900 12,748 1,200 9.3 
2.69 2.67 7,400 6,806 600 9.2 
2.54 2.53 22,800 19,243 3 ,500 18.4 
2.59 2.59 13,900 13,443 400 3 . 1 
2.48 2 .54 32,900 30,535 2,400 7.9 
2.65 2.72 33,700 30,905 2,800 9.1 
2.94 2.95 71,100 56,452 14,600 25.9 
2.56 2.62 47,500 43,610 3,900 8.9 

2.65 2.73 34,400 30,684 3,700 12.0 
2.59 2.67 16,300 17.203 -900 -5.0 
2.52 2.62 4,000 3,648 400 9 .7 
2.64 2.73 158,700 133,173 25,600 19.2 
2.69 2.66 6,000 6,041 · 100 • 1. 1 
2.69 2.87 120,700 112,456 8,200 7.3 
2.57 2.56 7,100 7 ,338 -300 -3.9 
2.53 2.59 15,400 15,014 400 2.7 
2.76 2.80 69,400 59,016 10,400 17.6 
2.52 2.55 30,400 25,995 4,400 17.0 

2.58 2.69 27,900 23,946 3 ,900 16.5 
2.50 2.53 6,300 5,922 400 7.2 
2.55 2.50 5,900 5 ,596 300 5.0 
2.50 2.55 64,400 62,820 1,600 2.5 

( 

1 
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~, Talia 1. E'stinates of Households. for Courties: J(jy 1., 1985-Continued 

t 

(A dash (·) represents zero or rounds to zero. Estimates are consiS1ent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning rol.6lding and average population per household) 

State and couity 

Cldllhona--Qrau.id 

Garvin . . • . .. .. • . . . ... • ... . 
Grady . .. ... . ......... . ... 
Grant ..•.•. .. .. . . . . .... . . 
Greer . . . ...... . . . .... ••...• 
Hannon •. . . .... . .. . .. . . .• 
Harper . .. . ... . ... .. .....• 
Haskell ..• . .•• . . . .• ... • ..• 
Hug,es .. . . . ............. . 
Jackson ... ...•.. ...• . ... . 
Jefferson •..•. ..... . . . . .. . 
Johns1on . ... . ......... ... 
Kay .. .... . . ........ • . . . . . 
Kingfisher .. •..... ........ 

Klowa • .. • .. •... . . . .... .. . 
Latimer •.•.• • .•. , • .. • ....• 
Le Flore . . ....... .... . . . .. . 
Lincoln •.•..•... . . . .. . . . . . 
Logan ...... •. ....• .. ..... 
Love ..•.. . . .. .. ..•.. • . ... 
McOain ....• . .... . ... . .. . 
Mc0.111ain . ..... • •.••..••. 
Mcln1osh ...•...•..•. , . •.. 
Major ... .. ... . . •• . ...• • .. 

Marshall .. . . .. . . . .• •..•• •. 
Mayes . . .. . .... ........ .. 
Murray • . ......... . ...... . 
Muskogee . . ..••.•.•.••.. . 
Not:le . .. . . . .. .. ... . . ... .. 
Nowata . .. . .. .. .. .. . . ... . 
Okfuskee . .•.. •. ..•. . ...•. 
Odahoma .. .. .. .. .. . ... . . 
O<rnJlgee . . .. •.. ....• . .. • 
();age , .. ..... .. .... . .. ... 

Ottawa ... .... .. .. .. . .. ... 
Pawnee . . .. .. ....•... .. .• 
Payne .. ..•. , . • . ..•..•.... 
Ftttstl.lrg . •. .. • •.••..•• , .. 
flontotoc . .. , . . • , .... •... . 
flottawatomie ............. 
Pushataha ...... . ......... 

ger Mills ..... • ..••..•.. 
gers • .. . .•...•.. ••. .•.• 

Ro 
Ro 
s eminole • . .• , .•... • .. . • .. 

equoyah . .•. . •••.• •..••. • s 
s 
T 
T 
T 
w 
w 
w 
w 
w 

tephens . .. .. . .. , . . . .• . .. 
exas .... .. ... . ... . ..... . 
Ulman .. . • .. . . . •.• . .•••. • 
ulsa .......•. . .. , ....... . 
agoner .. ..... .... , ..... 
ashington ... . ... ....• ... 
ashita .................. 
oods . .. .••... • •..•.. • . • 
oodward .. . . . .. , ........ 

On,gcn ............. . ... 

Bak er .... .. .. ............ 

Ju y 1. I 
1985 '' 

(estimate) 

11,400 
16,300 

2,600 
2,900 
1,800 
2,000 
4,700 
5,700 

11,600 
3,200 
4,200 

20,800 
5,900 

5,200 
3,700 

16,100 
11 ,000 
10,700 
3,100 
8,800 

12,800 
7,000 
3,500 

4,600 
12,600 
4,900 

26,500 
4,500 
4,300 
4,300 

253,200 
15,000 
15,100 

13,100 
6,400 

23,700 
16,200 
13,500 
22,900 

4,700 
2,000 

18,900 
10,700 

12,100 
17,200 
6,800 
4,500 

205,000 
16,900 
18,500 
5,300 
4,300 
8,000 

1,044,000 

6,400 

Households 

April 1, Q\ange, 1980-85 

1980 
(census) N11nber Percent 

10,511 900 8.9 
14,302 2,000 13.8 

2,656 . -0.8 
2,868 . 1.2 
1,758 . 1.4 
1,905 100 3.2 
4,191 500 12.5 
5,588 100 1.9 

10,543 1,000 9.7 
3,174 . 0.9 
3,831 400 10.2 

19,431 1,400 7.0 
5,161 700 13.5 

5,042 100 2.4 
3,398 300 7.8 

14.484 J.600 11.0 
9,649 1,400 14.4 
9,41 4 1,300 14.2 
2,834 300 10.7 
7,066 1,700 23.9 

12,366 400 3.2 
5,935 1,100 17.9 
3,272 200 6.4 

4,158 400 10.8 
11,622 1,000 8.6 

4,537 400 8.2 
24,736 1,700 7.1 

4,348 200 3.7 
4,321 ·100 -1 .6 
4,127 200 4.3 

220,580 32,600 14.8 
14,3 14 700 4.6 
14,382 700 4.7 

12,244 800 6.7 
5,745 700 11 .4 

22,119 1,600 7.1 
15,036 1,200 7 .9 
12,268 1,200 10.1 
20,062 2,800 14.0 

4,355 300 7.6 
1,769 300 14.8 

15,650 3,300 21.0 
10,158 600 5.7 

10,473 1,600 15.1 
16,512 700 4. 1 

6,332 400 6.8 
4,681 -200 -3.5 

181,620 23,400 12.9 
13,768 3,100 22.7 
18,750 -200 -1.3 

5 ,138 200 2.9 
4 ,425 -100 -2.0 
7,582 400 5.0 

991 ,593 53,000 5.3 

6,169 200 3.6 

Average 
population per 

household f\oj:Uation 

July 1, 
1985 April 1, July 1, April 1, Olange, 198~5 

(esti· 1980 1985 1980 
mate) (census) (estimate) (census) M.smber Percent 

2.53 2.55 30,000 27,856 2,200 7.7 
2.72 2.71 45,000 39,490 5,500 14.0 
2.48 2.41 6,600 6 ,518 100 2.0 
2.26 2.28 7 ,000 7,028 . 0.3 
2.43 2.47 4.500 4,519 . -0.3 
2.39 2.44 4,800 4,715 . 0 .9 
2.51 2.61 11 ,900 11,010 900 8.5 
2.54 2.53 14,700 14,338 400 2.7 
2.61 2.77 31,200 30,356 800 2.8 
2.48 2.53 8,100 8,183 -100 -0.7 
2.50 2.61 10,900 10,356 500 5 .2 
2.48 2.51 52,800 49,852 2,900 5 .8 
2.73 2.72 16,100 14,187 1,900 13.6 

2.41 2.48 12,700 12,711 . -0.3 
2.69 2.71 10,400 9,840 600 5.6 
2.68 2.75 44,000 40,698 3,300 8 .0 
2.70 2.73 30,100 26,601 3,500 13.2 
2.72 2.70 3 1,100 26,881 4,200 15.6 
2 .54 2.64 8,000 7,469 500 6.7 
2.79 2.84 24,700 20,291 4,400 21 .5 
2.82 2.89 36,500 36,151 300 0.9 
2.45 2.57 17,500 15,562 2,000 12.5 
2.64 2.65 9,300 8,772 500 6 .0 

2.46 2.49 11,500 10,550 1,000 9.3 
2.73 2.72 35,200 32,261 2,900 9.0 
2.55 2.57 13,100 12,147 900 7.7 
2.60 2.64 70,600 66,939 3,700 5 .5 
2.57 2.60 11,900 11 ,573 300 2.6 
2.59 2.61 11,200 11,486 -300 -2.5 
2.63 2.62 11,700 11, t 25 500 4.8 
2.45 2.54 631,200 568 ,933 62,300 11.0 
2.55 2.6 1 40,000 39,169 800 2. 1 
2.69 2.68 41,300 39,327 1,900 4.9 

2.50 2.57 34,1 00 32,870 1,200 3.7 
2.63 2.65 16,900 15,310 1,600 10.7 
2.35 2.40 65,100 62,435 2,700 4.3 
2.53 2.57 43,500 4.0 ,524 3,000 7.4 
2.48 2.54 35,000 32,598 2,400 7.5 
2.65 2.67 62,200 55,239 6,900 12.5 
2.58 2.67 12,300 11,773 500 4.1 
2.77 2.69 5 ,700 4,799 900 18. 1 
2.88 2.94 55,200 46,436 8,700 18.B 
2.65 2.65 29,100 27,473 1,600 6 .0 

2 .. 8 1 2.90 34,300 30,749 3,500 11.4 
2.58 2.59 45,000 43,419 1,500 3 .5 
2.63 2.74 18,200 17,727 500 2.7 
2.49 2.58 11 ,600 12,398 ·BOO -6.5 
2.45 2.54 5 12,000 470,593 41,400 8.8 
2.95 3.02 50,100 4 1,801 8,300 19.9 
2.47 2.53 46,400 48,1 13 -1,700 -3.6 
2.63 2.64 14,200 13,798 400 2.6 
2.31 2.33 10,600 10,923 -300 -3.0 
2.75 2.73 22,400 2 1,172 1,200 5.9 

2.52 2.60 2,686,000 2,633,105 53,000 2.0 

2.45 2.58 15,900 16,134 -300 -1.8 
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Talia 1. Estinates d Households. for O::luraies: JiJy 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses ~e 1980. Com1c1ions to 1980 census courts 
are not included. See tm concerning rol.f'lding and average popuatlon per household) 

State and co~y 

T~ 

Lincoln ... . .. •.. ... ... . ..• 
Loudon •.•. . •• • . .• . .. . . . . • 
McMinn . • . .•• .. •. . .•.. . . . 
McNairy . .. . ....•. . .. .. . . • 
Macon ... .. .. . ... . .•. . . . . 
Madison . •....... . ..• . •. . • 
Marion ...• . .. .. • • . .•. ••.• 
Marshall . . . . .•.•• ... •..•.• 
Maury .. . ...•• . •• . .....•.• 
Meigs . . . . .. . .. . . . . ... .. . . 

Monroe •.. . . .. . . . . . .• . . . . . 
Montgomery .•..•. . . . .. . •• 
Moore . .. .. ..•.. . • . ..• .. . • 
Morgan . . .....•.. . ... . . . . . 
Obion . .. . . . ........ . . . . . . 
O.,erton ...•...•.. . .•.• • . • 
Perry . . ... .. . • .. •••.•••••• 
Ackett ....... .. . ......... 

k . ... . .. .. . ... .. ....... Pol 
Put nam ......••.• . .. ..• . •• 

ea .. .. .. . ............ .. Rh 
Roan 
Ro 

e .... . . . • ... . .. ..•.• . 
bertson . . .. . . . . ..•.•.. . 

A utherford .... . .......••.. 
s cott . ...... . •.•• . . .....• . 
s equatchie . ..... , ..•.. . .. 
s evier •. .. . . ... ... ..... . . . 
s hell:1/ ..•..••.•. . . .. .• . •• 
s mith ..... . ....• . . .. ..... 
s tewart ... . ..•• . ... . . . . . . 

ullivan . . . . ... . . . ........ s 
s 
T 
T 
u 
u 
V 
w 
w 
w 

umner .• . . . ... . . .. . .. . . . 
ipton ...... ... . . . .. . . ... . 
rousdaJe . . . . . ••• . .. . .•. . . 
nicoi . . .. . . ....... . . .... . 
nion •..•..••... . .. . .•.• . 
an Buren ..•.•••.•. . ••.•. 
arren ......•.. .. .. . .• •• . 
ashlngton . ..... . ....... . 
ayne ......... . . . .. .•.. . 

eakley . . . .. . .. . .•.. . . . .. 
hi1e . .. .. ... •• . .•. . .. . • . 

w 
w 
w 
w 

illiamson . . ..•• . .. . ... . .• 
llson .... .. . ......... . .. 

Teiun . . . . .. . ... . . . . . . . • 

A nderson .• .. . ....... .• . .. 
A ndrews .... . .. . .... .•.•. 
A ngelina ...... . . .. . ..... , . 
A ransas . ... . ... . . . . ... . . . 
A rcher .. ....... . . . .. .... • 
A nnstrong •.. . .. .. .. . ••... 
A tascosa . ..•... .. •. . .•.. . 

ustin ..... . .... . ........ . 
'ley . . . . . . • . . . .. ... ...•. 

dera . • . . . . _ .. . ........ . , 

A 
Bai 
Ban 

Jyy 1, 
1985 

(estimate) 

10,000 
11,300 
15,800 
8 ,800 
5,800 

28,900 
8 ,800 
7,600 

19,900 
2,700 

10,500 
31,600 

1,800 
5,800 

12,800 
6,300 
2,600 
1,600 
4,800 

18,600 

8,800 
18,300 
13,700 
34,100 

6,900 
3 ,000 

17 ,000 
291,500 

5,300 
3 ,500 

54,600 
33,400 
12,000 
2 ,100 
6,300 
4 ,300 
1,700 

12,700 
33 ,400 

5,100 

11 ,600 
7 ,500 

22.900 
21,900 

5 ,796,000 

14,300 
5 ,300 

23,700 
6 ,500 
2 ,800 

700 
9 ,000 
7 ,300 
2 ,700 
3 ,600 

Households 

April 1, Olange, 1980-85 

1980 
(cen.ws) Nt.mber Percent 

9,533 500 4.7 
10,289 1,000 10.2 
14,727 1,100 7.2 
8,179 700 8. 1 
5 ,645 200 3.1 

26 ,7 13 2,200 8.2 
8,270 500 6.3 
7,144 500 6.3 

10:100• 1,700 9.6 
2,520 200 8.0 

9,637 900 9.2 
27,198 4,400 16. 1 

1,534 300 17.5 
5,389 400 7.0 

12,079 800 6.4 
6,122 200 3.3 
2,240 300 14.2 
1,542 100 5.2 
4,607 100 3.2 

16,706 1,900 11 .5 

8,285 500 6.2 
17,078 1,200 7.3 
12,532 1,200 9.4 
28,002 6,100 2 1.9 

6,200 700 10.8 
2 ,891 200 5.3 

14,741 2,300 15.6 
269,186 22,300 8.3 

5,392 -100 -1 .5 
3 ,104 400 11 .3 

52,022 2 ,600 5.0 
28,557 4,900 17.1 
10,778 1,200 11.6 

2,227 -100 -4.5 
5 ,948 300 5 .1 
3 ,947 400 9.4 
1,590 100 6 .6 

11 ,869 800 7.0 
3 1,191 2,300 7.2 

4,792 300 5.9 

11 ,567 . 0 .1 
6 ,988 500 7 ,3 

18,723 4.200 22.6 
18,863 3,000 16.1 

4,929.267 867,000 17.6 

12,386 2 ,000 15.8 
4 ,423 900 19.9 

21,781 1,900 8 .7 
5,168 1,400 26.7 
2,644 100 5 .2 

750 -100 -8 .7 
8,036 1,000 12.5 
6,434 900 13.4 
2 ,681 - -0 .2 
2 ,802 800 28.3 

Average 
popJation per 

household Popuation 

July 1, 
1985 April 1, July 1, Apil 1, Olange, 1980-85 

(est(- 1980 1985 1980 
mate) (census} (estimate) (census) ~bar Percent 

2.67 2.75 26,900 26,483 500 1.7 
2.65 2.75 30,400 28,553 1,800 6.4 
2.7 1 2.8 1 43,200 41 ,878 1,300 3. 1 
2.63 2.73 23,400 22,525 900 4.0 
2.71 2.75 15,900 15,700 200 1.4 
2.61 2.71 77,800 74,546 3 ,200 4.3 
2.79 2.93 24,700 24,416 300 1.4 
2.68 2.72 20,600 19 ,698 900 4.8 
2.64 2.78 53,300 5 1,095 2,200 4.2 
2.86 2.95 7,800 7.43 1 400 4.8 

2.81 2.93 30,200 28,700 1,500 5.4 
2.67 2.87 89,800 83,342 6 ,500 7.8 
2.76 2.94 5 ,000 4,510 500 10.4 
2.87 3.00 16 ,900 16,604 300 2.0 
2.57 2.70 33 ,200 32,781 400 1.3 
2.79 2.85 17,800 17,575 200 1.4 
2.53 2.7 1 6,500 6 ,111 400 6.8 
2.78 2.82 4,500 4,358 200 3.6 
2.86 2.95 13,700 13,602 . 0.4 
2.50 2.65 50,700 47,690 3 ,000 6 .2 

2.74 2.85 24,700 24.235 500 1.9 
2.70 2.82 49,700 48,425 1,300 2.7 
2.85 2.93 39,400 37,021 2,400 6.5 
2.74 2.84 98,600 84,058 14,600 17.3 
3 .00 3.09 20,700 19,259 1,400 7 .5 
2.87 2.93 8,900 8 ,605 300 3 .1 
2.72 2.79 46,600 41,418 5 ,200 12.5 
2.68 2.81 803,600 1n,113 26,500 3.4 
2.72 2.76 14,500 14,935 -400 -2.7 
2.68 2.79 9,300 8,665 600 7. 1 

2.64 2.75 145,600 143,968 1,600 1 . 1 
2.79 2.99 93,900 85,790 8 ,100 9.4 
2.91 3.04 35,200 32.930 2,300 6.9 
2.73 2.73 5,800 6,137 -300 -4.7 
2.68 2.74 16,900 16 ,362 500 3.0 
2.82 2.96 12,200 11,707 500 4.2 
2.88 2.97 4,900 4,728 200 3.4 
2.62 2.74 33,500 32,653 800 2.6 
2.59 2.71 92,600 88,755 3,800 4.3 
2.76 2.88 14,200 13,946 200 1.5 

2.57 2.60 33 ,200 32,896 300 1.0· 
2.64 2.78 19,900 19,567 300 1.7 
2.97 3 .08 68,700 58.108 10,600 18.2 
2.81 2.94 62,500 56,064 6 ,400 11.4 

2.76 2.82 16,385,000 14,229,191 2,1 56 ,000 15.2 

2.70 2.70 46,800 38,381 8 ,500 2·2. 1 
3.08 2.99 16,400 13,323 3,100 23.4 
2.84 2.88 68,700 64,172 4,600 7.1 
2.69 2.75 17,600 14,260 3,400 23.6 
2.78 2.73 7 ,800 7 ,266 500 7.2 
2.67 2.59 1,900 1,994 -100 -5 .8 
3.11 3 .09 28,400 25,055 3 ,300 13.3 
2.80 2.71 20 ,800 17,726 3 ,000 17. 1 
3 .06 3 .02 8 ,300 8 ,168 100 1.2 
2.46 2.48 9 ,000 7,084 1,900 27. 1 
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Table 1. Estinates cl tfousehcjds, for Qxnies: July 1, 1985-Continued 
(A d8Sh (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Corrections to 1980 census counts 
are not included. See text concerning roi.ndng and average popuation per household) 

State end couity 

T--Crirullat 

Bastrop ... .. . . ... ... . .. .. . 
Baylor . . , ..... ... .... . . . .. 
Bee . ..... .... .. ..... .. .. . 
Bell .. ... . .. ..... ...... ... 
Bexar .. .... . .... .. .. .... . 
Banco ... .. . . .... ... . .. .. 
Borden .. .• .. . .. •••.. .. . . . 
Bosque .. ... . . .. ...... .... 
Bowie . . . . . .. . . . . ... . . . .. . 
Brazoria . ... . . .... . . . .... . 

Brazos." . . .. ... . . .. . . ... 
Brewster ..... . . . . .. . . .. .. 
Briscoe .. ... . . . . .. . . . ... .. 
Brooks .... . ... .... . ... ... 
Brown .. . .. . .. . . . . . ... .. . . 
a.11181SOn . ... .. . . . . . . ... ... 
Burnet . ... ...... . ..... . . .. 
Caldwell . . . . . .. . . ......... 
Calhoun ..... ... . • . . . .. . .. 
Callahan .. .... .... ... .... . 
Cameron .. ... .... . .... . .. 
Camp ... . . . . .. . .. . . . .. . .. 
Carson .. ... . . . .. . ... ..... 
Cass .... , . . ...... . ...... . 
Cast ro ... , .. .. . • ... ... . ... 
Q,arnbers ... . .. . .. . . ... .. 
O'lerokee .... .. ... . .. . . . . . 
Olildress .. .... ... . .... .. . 

.. ······ · ·· ·· · ••-•·· · · Oay 
Coch ran .... . . .... . .. . . .. . 

Cok e . . .. . · · · · ····· · · · ··· · 
Col ernan .. ....... .. . ... .. . 

!in .. .. ... . .. ..... .... . Col 
Col lingswonh . . . . . .. ..... . 

rado .. ....... ...... .. Colo 
Comal 
Comanch 
Concho 
C.00 

...... .... .. ........ . 
8 .. .. ... .. .. ... .. 

... ··········· ... .. 
ke . .. .... .... . . .. .. . .. 
ell . .... . . . . . .. .. . . .. . Cory 

tie •..... .. ..... .. . . . .. Cot 
Crane 
Crock 
Gros 
OJ 

.... ·········· ·····' 
ett .. .. .. . . ... .. . .. .. 

by ... .. ....... . ..... . 
beraon ...... ....... .. . 

D allam . . . . . ....... . . ... . . 
D allaS . ..... .. . .... ... . ... 
D awson ... . .. . . .. . .. . . .. . 
D eaf Smith . ..... .. . . . ... . 
D elta . . . .. . ... .... .... . ... 

enton ..... .... .. ... .. . . . D 
D 
D 
D 
Do 

eWitt . . ... .. . . . . .. .. ... 
lck81'1$ • ••• •• . • ••• . • • • •• • 
lrrrnit ... .... .... . ... ... . 

nl9'/ ... ....... ..... . .. . 

July 1, 
1985 

(estimate) 

12,200 
2,100 
8,700 

63,700 
378,300 

2,200 
300 

5,900 
30,200 
59,900 

43,300 
2 ,900 

900 
2,900 

13,100, 
5 ,300 
8 ,800 
9,000 
7,500 
4,800 

73,900 
3,700 
2,500 

10,900 
3 ,100 
6,600 

14,500 
2 ,600 
3,700 
1,400 

1,400 
4,300 

65,000 
1,600 
7,300 

16,800 
5,200 
1,000 

10,500 
14,800 

1,000 
1,700 
1,600 
2,900 
1,100 
2,400 

689,600 
5,700 
6 ,300 
1,900 

66,700 
7,400 
1,200 
3,400 
1,600 

Households 

April 1, Qlange, 19B0·85 

1980 
(census) N11nber Percent 

8,719 3,500 39.8 
2,027 . 2.4 
8,181 500 6 .0 

52,661 11,100 21.0 
320,639 57,600 18.0 

1,825 400 20.0 
299 . -1 .3 

5,513 400 6 .7 
27,449 2 ,700 9.9 
53,907 6 ,000 11 .1 

32,488 10,800 33.2 
2,694 200 5.8 

967 -100 -9.0 
2,614 300 10.3 

12,308 800 6 .3 
4,459 800 18.0 
6 ,951 1,900 26.7 
7 ,361 1.700 22.4 
6,469 1,000 15.7 
4,150 600 15.6 

58,418 15,500 26.6 
3,404 300 8.7 
2,395 100 2 .9 

10,515 400 4.0 
3,136 -100 -2.6 
6 ,248 400 5.8 

13,627 900 6.4 
2,776 -200 -6.4 
3 ,607 . 1.3 
1,5 15 ·1 00 -4.4 

1,257 200 12.2 
4,243 100 2.5 

46,373 18,600 40.2 
1,790 -200 -13.4 
6,938 400 5 .4 

12,958 3,800 29.5 
4,973 200 4.2 
1,091 -100 -5.9 

10,078 500 4.7 
14,090 700 5.1 

1,164 -100 -12.8 
1,552 100 9.2 
1,558 100 5 .3 
2,920 . -0.3 

987 100 9 .5 
2,386 . 1.8 

577,701 11 1,900 19.4 
5,483 300 4.8 
6 ,487 -200 -3.2 
1,932 . _, .8 

49,134 17,500 35.7 
7,056 300 4.7 
1,369 -200 -15.2 
3,135 200 6 .9 
1,608 - -2.6 

Average 
pol)IJation per 

household Popuatlon 

Jliy 1, 
1985 April 1, July 1, April 1, Olange, 1980-85 

(esti- 1980 1985 1980 
mate) (census) (estimate) (census) ~mber Percent 

2.75 2 .78 34,300 24.726 9,600 38.8 
2 .25 2.39 4,700 4 ,919 ·200 -3.7 
3 .00 3.06 26,900 26,030 800 3.2 
2.59 2 .79 174,900 157,889 17,000 10.8 
2.92 2.9B 1,139,100 988,800 150,300 15.2 
2.53 2.52 5,600 4,681 1,000 20.6 
2.97 2.87 900 859 . 2.0 
2.34 2 .36 14,100 13,401 700 5.5 
2.63 2.70 80,500 75,301 5 ,200 6.9 
2.99 3.00 187,200 169,587 17,600 10.4 

2.57 2.60 121,500 93,588 27.900 29 .8 
2.60 2.63 7,900 7,573 400 4.7 
2.59 2.67 2,300 2,579 -300 -11.7 
3. 16 3.20 9,200 8,428 BOO 8.9 
2.54 2.56 34,500 33,057 1,500 4.5 
2.79 2.73 14,800 12,313 2,500 20.6 
2 .57 2.53 22,900 17,803 5,100 28.5 
2.73 2.85 27,800 23,637 4,200 17.8 
2.86 3 .01 21,600 19,574 2,000 10.2 
2.57 2.61 12,500 10,992 1,500 13.7 

3.37 3.56 252.000 209,727 42,300 20.2 
2 .68 2.70 10,000 9,275 700 7 .9 
2.72 2.73 6 ,800 6 ,672 200 2.5 
2.75 2.76 30,500 29,430 1,100 3.6 
3 .36 3.34 10,300 10,556 -200 -2.1 
2 .96 2.96 19,600 18,538 1,100 5.9 
2.63 2.67 39,700 38, 127 1,500 4 .0 
2.44 2.46 6 ,500 6,950 -500 .7 .1 
2.62 2.62 9,700 9 ,582 100 1.0 
3.22 3 .12 4,800 4.825 -100 · 1 .3 

2.42 2.47 3,500 3,196 300 9.9 
2.35 2.41 10,400 10,439 . -0.2 
2.98 3.08 195,900 144,576 51,300 35.5 
2.54 2.56 4,000 4,648 -700 ·14.0 
2.71 2 .67 20,200 18,823 1,300 7 .2 
2 .74 2 .77 46,600 36,446 10,100 27.8 
2.44 2.48 12,900 12,617 300 2.3 
2 .70 2.64 2,800 2,915 ·100 -3.7 
2.70 2.68 29,100 27,656 1,500 5.3 
3 .04 3 .06 59,300 56,767 2,500 4.5 

2 .57 2 .49 2 ,700 2,947 -300 -9.9 
2.90 2 .95 4,900 4 ,600 300 7 .6 
2 .83 2 .93 4,700 4 ,608 100 1.7 
2.84 3.00 8 ,400 8,859 -500 -5.7 
3.11 3 .35 3,400 3,315 100 1.7 
2 .73 2 .74 6,600 6 .531 100 1 .7 
2.57 2 .66 1,794,000 1,556,390 237,600 , 5.3 
2 .8 1 2.93 16,300 16, 184 100 0 .5 
3.18 3 .24 20,100 21 ,165 -1 . 100 -5. 1 
2 .44 2.45 4 ,700 4,839 -100 -2.2 

2 .72 2.77 188,700 143,126 45,600 31 .8 
2.65 2 .61 20,000 18,903 1,100 5.9 
2.65 2.56 3 ,100 3,539 -400 -12.5 
3 .47 3 .58 11 ,800 11,367 400 3.5 
2 .45 2 .43 4 ,000 4,075 . -1.1 
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Table 1. Estmatesd Households. forCourfies: Jt.iy 1, 1985-Continued 
(A dash (·) represents zero or rounds to zero. Estimates are consistent with special censuses since 1980. Correction! to 1980 census counts 
are not included. See text concerning rol.flding and average population per household) 

Average 
population per 

Households household Po~atlon 

State and coLrrty J isy 1, 
July 1, April 1, Q-iange, 1980-85 1985 April 1, July 1, April 1, Olange, 1980-85 

1985 1980 (estl• 1980 1985 1980 
(estimate) (census) NLrnber Percent mate) (census) (estimate) (census) Number Percent 

Tems-Qrinued 

Duval .•.•••••..•. . . ... ••. 3,900 3,738 200 5 .4 3.35 3.30 13,400 12,517 900 6.9 
Eastland . . . ........ .... .. . 8,000 7,730 300 3 .5 2 .43 2 .39 20,500 19,480 1,000 5.1 
Ector . . ..... . .. .. ......... 46,900 40,450 6 ,400 15.9 2.84 2.83 134,100 115,374 18,700 16.2 
cdwards . ... .. .. .. . . . ..... 700 697 . 4.7 2.83 2 .92. 2,100 2,033 . 1.5 
Blis ... . . . .. .. . . . . . . .. .. . . 25,000 19,866 5 ,100 25.6 2 .90 2.94 73,700 59,743 13,900 23.3 
8 Paso ............ . ... . .. 164,100 140,806 23,300 16.5 3 .26 3.32 549,900 479,899 70,000 14.6 

Erath .. •.... .. . ... . .. .. . . . 9,900 8,699 1,200 14.4 2 .36 2 .44 24,900 22,560 2,300 10.2 
Falls ... . .. .. ... .. ....... . 6 ,800 6,920 · 100 -1.8 2.53 2 .53 17,700 17,946 ·300 -1.5 
Fannin ..... .. ..... ... . ... 9 ,300 9,267 100 0.8 2.54 2.53 24,500 24,285 300 1 . 1 
Fayette .... . ...... ........ 7,900 7,487 400 5 .4 2 .56 2 .49 20,400 18,832 1,600 8.5 

Fisher . . . . . . .. .... ..... ... 2 ,100 2,204 -100 -4.7 2.67 2 .62 5 ,700 5,891 ·200 -2 .8 
Floyd . ............ ... .. ... 3,100 3,307 -200 -6.4 2.88 2 .95 9,000 9,834 -800 -8.4 
Foard ... ... .. .. .. ... .. ... 700 860 -100 -14.4 2.48 2 .45 1,900 2,158 -300 -13.3 
Fort Bend ..... . . .. . . . . ... . 57,600 39,840 17,700 44.5 3. 15 3 .20 186,300 130,846 55,400 42.4 
Franklin .............. _ .. . 2,700 2,616 100 4.0 2 .59 2 .59 7,200 6,893 300 4.2 
Freestone . .... . . .. . .. .... . 6 ,400 5,608 800 14.9 2.58 2.57 17,100 14,830 2,300 15.3 
Frio ......• . . ... .. . .. . . . . • 4,1QO 4,041 100 1.6 3.48 3.37 14,400 13,785 600 4.6 
Gaines .. .. .. . .. .......... 4 ,500 4,190 300 8.0 3.23 3.12 14,700 13,150 1,500 11 .6 
Galveston .. . ... . .. ....... 77,400 69,284 8,100 11 .7 2.72 2 .79 214,000 195,940 18,000 9.2 

t Garza .. . . . . .. .. . •... .... . 1,900 1,842 100 5.3 2.80 2.87 5 ,500 5 ,336 200 3.0 

Gillespie .......... . ... ... . 6,200 5,219 900 18.0 2.44 2 .53 15,500 13,532 1,900 14.3 
Glasscock ... . ... ....... . . 400 387 - -9.3 3.48 3 .37 1,200 1,304 -100 -6.3 
Goliad . . , .. . ..... . . ... . .. . 1,900 1,777 200 8.5 2 .91 2 .88 5 ,700 5,193 500 9.4 
Gonzales .. . ... .... .. .. . . . 6,600 5 ,949 600 10.9 2 .78 2 .78 18,700 16,883 1,800 10.8 
Gray ... . ....... . .... . ... . 10,500 10,224 300 3.1 2.53 2.56 26,900 26,386 600 2. 1 
Grayson ... ... .. .. . .. .. . .. 36,800 33,972 2 ,800 8 .4 2 .56 2.58 96,900 89,796 7,100 7.9 
Gregg . . .. .. . . . . ..... .. .. . 41,200 35,884 5 ,300 14.7 2 .67 2.71 112,000 99,487 12,500 12.6 
Grimes . . .. . .. ... . .. ...... 5,800 4,857 1,000 20.3 2.86 2.76 19,200 13,580 5,600 41 .4 
Guadalupe . . ... .. . . .. .. . .. 19,000 15,733 3 ,300 21 .1 2.83 2 .90 55,000 46,708 8,300 17.7 
Hale .. .. . .. .. .. .......... 12,400 12,385 100 0.5 2 .91 2.97 37,000 37,592 -600 •1.5 

Hall . . ... . .. . ....... . .. ... 2,000 2,175 -200 -7.2 2 .36 2.54 4,800 5 ,594 -800 -13.5 
Hamilton .. . ...... ..... ... 3,300 3,423 ·200 -4.7 2.34 2.35 7,900 8,297 -400 -4.8 
Hansford .. .. . .... . . . . . . . . 2,400 2 ,269 100 6 .0 2 .71 2 .73 6,500 6,209 300 5 .3 
Hardeman . .. . . ... . . . ... .. 2,400 2,476 ·100 -2.7 2.62 2.53 6,400 6,368 . 0.5 
Hardin .... .. . . .. .. . . ...... 14,700 13,727 1,000 7 .2 2.89 2.95 42,800 40,721 2 ,100 5.2 
Harris .. . . . .. . ... . . . . ... .. 1,035,800 869,882 165,900 19.1 2.67 2 .75 2 ,784,000 2 ,409,547 374,500 15.5 
r1amson . . . ...... . ... . . . . . 19,900 18,049 1,::IUU 10.5 2.a;, 2.82 57,40U 52,265 5 ,100 9.8 
Hartley .... . ..... .. . . .... . . 1,300 1,361 -100 •6 .4 2.73 2 .87 3,600 3,987 -400 . , 1.0 

Haskell . . . . .. . .. . .... . ... . 2 ,900 2 ,981 ·100 -3.6 2.48 2 .55 7,300 7,725 -500 -6 .0 
Hays . . . . . .. .... . ..•...... 18,700 12,583 6,100 48.4 2.78 2 .82 56,600 40,594 16,000 39.5 

Hemp',ill .............. .. . . 1,800 1,837 -100 -3.6 2.94 2.85 5,300 5 ,304 . -0.5 
Henderson . .. . . ... •.. ... .. 20,000 16,087 3,900 24.1 2.57 2 .60 52,100 42,606 9 ,500 22.3 
Hidalgo . .. .. . ... .. . . . . . . . . 99,800 75,816 23,900 31 .6 3.54 3.71 355,800 283,229 72,500 25.6 
I-vii •• •. ••• . ••••• .• ••.•• •.. 10 ,500 9 ,683 900 8.9 2 .52 2 .52 27,300 25,024 2,200 8.9 
Hockley .......... , ..... . . 7 ,800 7,522 300 4.4 3.11 3 .01 25,100 23,230 1,800 7 .9 
Hood • . ••• • •••••• . •••.•. . . 9,700 6,759 2,900 43.6 2.60 2.59 25,600 17,714 7 ,900 44.5 
Hopkins .. ... ... .. ..... . . . 10,900 9,528 . 1,400 14.2 2 .60 2 .61 28,700 25,247 3,500 13.9 
Hous1on . .. . . ... .. .. . .... . 7 ,500 7,204 300 4.7 2.62 2.60 22,800 22,299 500 2 .2 
Howard . . ...... . . .. . .. . .. 13,300 11,965 1,400 11.4 2 .62 2 .68 36,100 33,142 2,900 8 .8 
Hudspeth . . ..... .. ....... . 700 822 ·100 •9,9 3 .41 3.30 2,500 2 ,728 -200 -7.0 

Hun1 ········· · · ·· · •· ·· · · · 24,600 20,331 4,200 20.8 2.58 2 .61 65,400 55,248 10,200 18.4 

• Hutchinson ..... .. . . ....•. 10,200 9,837 300 3 .4 2.72 2 .64 27,900 26,304 1,600 6 .2 
Irion . . . . . . .. . . .. .. . . ..• . .. 700 507 200 36.8 2.82 2 .73 2,000 1,986 600 41.3 
Jack ..... .. .. . . ..... . . . .. 2 ,900 2,894 . ·0.1 2 .61 2 .53 7,600 7,408 200 3 .2 
Jackson . .. . . . .. ..... ... .. 4 ,600 4 ,685 . -0.8 2.88 2 .82 13,500 13,352 200 1.2 
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T&He 1. E:stmates of Households. for Qxnties: Jajy 1, 1985-Continued 
(A dash(:-) represents zero or rounds 10 zero. Estimates are consistent wl1h special censuses since 1980. Corrections 10 1980 census counts 
are not Included. See 1ex1 concerning roLnding and average ix,puation per household) 

State and couity 

T--Qn.nJed 

Jasper . .... .. ...... ... ... 
Jeff Davis .............. . . 
J efferson .......... ....... 
J im Hogg ... . ... .. . ..... . . 
JimWells ..... .. .. ..... ... 
Johnson . . ........... .. . . . 
Jones ............... .. ... 
Karnes . .......... . .. ... . . 
Kaufman .. . •. .. •.. . . .... . 
Kendall .. . . ...... . . . . ..... 

Kenedy . ..... . .......... . . 
Kent ...... ..... ... ....... 
Kerr .... .. . . .. .. ..... . . . .. 
Kimtie ........... . . ...... 
King . . ... .. .. . .... .. ..... 
Kimey .. . .. .. . ..... .. . . .. 
Kleberg .. . .... . ...... . . . .. 
Knox ............. .. . ...• . 
I.Mnar ...... ·· · ·· · ........ 
Lamb .. . . .. .. . ......... . . 

Lampasas· ····· · · · · · · ··· · 
La Salle .......... . ... . . . . 
Lavaca .. . ...... . ....... . . 

... ·· · ·· ...... ··· ····. 
n .... ..... . ... · · · · ·· ·. 

bel1y ... . .... . .. . .. .. ... 

Lee 
Leo 
u 
u 
u 
u 
u 

·mes1one ...... . .... ••.. . 
pscomb .... .. ........ . .. 
·ve Oak ... . ... . . . .. .... •. 
ano .. ······· ·· ········· . 
ving . .. ..... . . . . ....... 
bbock . •................ 

ym ........... . .... .. . . . 

Lo 
Lu 
L 
M 
M 
M 
M 
M 
M 

cQ.Jlloch .. . .. ....... ... . 
cL.ernan .. ... ...... .. . .. 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

cMullen . ... .. .. .... .. ... 
adison .................. 
arion .. . ................ 
anln . . . . ................ 

ason ....... ........... . 
atagorda ..... . . . . .. ..... 
avecick . ... . ........ .. .. 
ediha ..... . ..... .... . ... 
enard ... . ... . ........... 
ldland ..•.•... .• .••.... • 
ilam ..... , . . ..... _ ..... . . 
ills .... . . . .. ..... . ...... 
itchell . .. . .. .. .......... 
ontague ...... . .. .. ..... 

ontgomery ... ... . .. .. . .. 
oore .. .... .... ... .. ... . . 
o rris . .......... . . . . ..... 
otley ......... . .. .. .. . .. 
cogdoche ......... . .... 
varro ....... .... ... ... . 

M 
M 
M 
M 
Na 
Na 
N ewton ..... . ........ .... 

JIJy 1, 
1985 

(estimate) 

11,100 
600 

91,700 
1,600 

12,300 
29,900 

6,800 
4,400 

16,700 
5,000 

200 
400 

13,800 
1,700 

100 
800 

11,000 
2,100 

16,800 
5,800 

5,400 
1,900 
6,800 
4,700 
4,900 

18,600 
7,800 
1,400 
3,200 
5,300 

-
79,100 

2,600 
3,600 

67,700 
400 

3,500 
3,700 
1,700 

1,400 
13,800 
8,800 
8,000 

900 
39,300 

8,400 
1,800 
3,300 
7,300 

51,500 
5,900 
5,200 

700 
18,000 
14,700 

4.500 

Households 

April 1, Olange, 1980-85 

1980 
(census) Ni.mber Percent 

10,708 400 ◄ .O 
592 . 5.9 

90,245 1,500 1.6 
1,564 . 1.9 

11,165 1,100 10.2 
23,122 6,800 29.2 

6,367 400 6.4 
4,522 -100 -3.2 

13, 1 5◄ 3,500 26.9 
3,801 1,200 32.7 

169 - 13.1 
431 . 1.9 

11,1 71 2,600 23.6 
1,564 200 10.9 

154 . -5.6 
771 100 7.9 

10,280 800 7.3 
2,042 100 ◄.5 

15,710 1,100 6.7 
6 ,408 -600 -9.0 

4,414 1,000 22.9 
1,726 200 11.0 
7,150 -400 ·5.0 
3,856 800 21.4 
3,826 1,100 29.2 

16,227 2,400 14.9 
7,421 400 5.6 
1,402 . -1 .6 
3,306 -200 -4.6 
4,402 900 2 1.1 

34 - -6.6 
72,627 6,500 8.9 

2,829 -200 -6.7 
3,400 200 6.7 

61,554 6,200 10.0 
297 100 18.5 

3. 107 400 12.2 
3,874 -200 -3.9 
1,547 200 9.8 

1,461 . -3.3 
13,110 700 5.3 
7,583 1,200 15.6 
7,457 600 7.8 

917 -100 -6.3 
29,650 9,700 32.6 

8,299 100 1.7 
1,772 100 2.9 
3,304 . -1.0 
6,837 500 6.9 

41,487 10,000 24.1 
5,590 300 4.8 
5,187 . 0.1 

812 -100 -9.1 
16,457 1,600 9.6 . 
13,331 1,400 10.5 

4,470 100 1: 1 

Average 
ix,pula1lon per 

ho4Js«l01d ~~ation 

J~ 1, 
1985 April 1, July 1, April 1, Oiange, 1980-85 

(estJ- 1980 1985 1980 
mate) (census) (estimate) (census) l'-A.lmber Percent 

2.87 2.85 32,100 30,781 1,◄00 ◄ .◄ 
2.79 2.75 1,800 1,647 100 7.5 
2.71 2.73 253,300 250,938 2,400 1.0 
3.41 3.30 5,400 5,168 300 5.3 
3.25 3.26 40,100 36,498 3,600 10.0 
2.89 2.88 87,400 67,649 19,800 29.2 
2.62 2.66 18,100 17,268 800 4.9 
3.00 2.96 13,300 13,593 -300 -1.9 
2.84 2.83 49,200 39,015 10,100 26.0 
2.67 2.74 13,800 10,635 3,200 29.8 

3.18 3.20 600 543 100 12.5 
2.60 2.61 1,200 1,145 . 1.6 
2.42 2.46 34,700 28,780 6,000 20.7 
2.39 2.56 4,200 4,063 200 3.7 
2.75 2.76 400 ◄25 . -5.9 
2.90 2.96 2,400 2,279 100 5.8 
2.95 3.03 34,200 33,358 800 2.4 
2.52 2.55 5,500 5,329 200 3.1 
2.62 2.63 44,700 42,156 2,500 6.0 
2.88 2.89 16,900 18,669 -1,700 -9.3 

2.50 2.68 13,800 12,005 1,800 14.8 
2.96 3.19 5,700 5.5 14 200 3.0 
2.66 2.6 1 18,400 19,004 -600 -3.1 
2.77 2.73 13,500 10,952 2,600 23.3 
2.52 2.48 12,600 9,594 3,000 31.6 
2.88 2.88 54,100 47,088 7.000 14.8 
2.50 2.47 2 1,400 20.224 1,100 5.6 
2.77 2.69 3,800 3,766 100 1.6 
2.98 2.88 9,500 9,606 -100 •1.4 
2.21 2.23 12,200 10. 144 2,000 20. 1 

2.74 2.68 100 9 1 . -4.4 
2.69 2.76 222,500 211,651 10,900 5.1 
2.96 3.03 7,800 8,605 -800 -8.9 
2.47 2.51 9 ,200 8,735 400 5.1 
2.62 2.65 185,200 170,755 14,400 8.5 
2.74 2.66 1,000 789 200 22.4 
2.66 2.65 11,800 10,649 1,200 11. 1 
2.67 2.65 10,000 10,360 -300 -3.1 
3.08 2.99 5,300 4,684 600 13.2 

2.48 2.47 3,600 3,683 -100 •2,9 
2.90 2.87 40,300 37,828 2,400 6.5 
4.08 4.05 36,600 3 1,398 5,200 16.5 
3 .. 08 3.06 25,100 23,164 2,000 8.5 
2.60 2.52 2,300 2,346 -100 ·3.2 
2.75 2.77 108,600 82,636 25,900 31 .4 
2.78 2.70 23,700 22,732 1,000 4 .4 
2.40 2.43 4,600 4,477 100 1.7 
2.71 2.70 9,000 9,088 . -0.5 
2.<15 2.48 18,400 17,410 1,000 5.6 

3.05 3.09 157,500 128,487 29,000 22.6 
2.93 2.96 17,200 16,575 700 4.0 
2.75 2.78 14,500 14,629 -100 -1.0 
2.34 2.40 1,700 1,950 -200 -1 1.5 
2.51 2.58 50,100 46,786 3,300 7.0 
2.59 2.59 39,200 35,323 3,900 11.0 
2.92 2.95 13,300 13,254 - 0 .2 

f 
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Tatle 1. Estmatesof Households, forearties: J"Y 1, 1985-Continued 
(A dash (-) represents zero or rounds to zero. Estimates are consistent w Ith special censuses since 1980. Corrections to 1980 census counts 
are not Included. See text concerning rolll<ing and average population per household) 

State and county 

Tecas-Ccrtnued 

Nolan . . • . . . ••. . •. . . .. . . . . 
Nueces .. .. . .. .. ... ... . ... 
Ochiltree . . .. ...•. . . ...... 
Odham ......... . .... .... 
Orange . . ... .. .. . .•..•• .. . 
Palo Pinto .•. . .• . . . ...... . 
Panola ... . . ........ .. .. .. 
Parker .. . • . . . . . . . ...... . •. 
Parmer ..• . ..•. •. •••• .. ••• 
Pecos ... . . . .... •.. .. . ..• . 

Polk ..•.... . .••.....•.... . 
Potter . .. . • • . .. . . .. . ... ... 
Presidio •..... . ....••••... 
Rains . . .. . • ... .. ... . . . ... . 
Randall .. ..... .. . . . .. .. .. . 
Reagan .. . . . . . ... .. . . .. ... 
Real ................ . ... . . 
Red River • . .......... • • . .. 
Reeves .. . ..... ... ........ 
Refugio .. • .. •• . ..• .. . . ..• . 

Roberts . . • .. .. .. .. .... •.. • 
Robertson .. .. .. .•.•• . .. •. 
Rockwall .... . .. .. ..... .. . 
Runnels ... .. . .. . . .• ... .. • 
Rusk .. .. . . ... . .... ... ... • 
Sabine .. . .•. .. .. . ... .•. . . 
San Augustine .. .. ... .. ... 
San Jaclnto .. .. . .. ... . . .. . 
San Patricio . ...... . .. .. .. . 
San Saba ...•. .. .•.•...•.• 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

chleicher ..... . ...... • .•. 
curry ..•.... . ••...••..• •. 
hackelford . ............. . 
heltiv .. . .. .. .... . ....... 
herman .. .... .. ........ . 
mith . .......... ... . . ... . . 
omervell. • . ..........• .. . 
tarr ......•....... . ..• . •. 
t ej:tlens .•.. . .. . •. .. .. . . . 
tel1ing . ..•. . ..... •. ..• .. . 

tonewall. ......•.... . ... . s 
s 
s 
T 
T 
T 
T 
T 
T 
T 

utton .. . ..•• .. •• . •• .. • • . 
wiSher . .. ..• . .•• . .. . . • . . 
arranL ....... ..... ...... 
aylor. .. ... .. . ... . .. .... . 
errell ....••...• . . . ...•. . ~ , 
erry ..........• .. . .... . . . 
hrockmorton . .. .. . .. •... • 
itus .•...••..••... . .•. .. . 
om Green . .. . ..... . .• .. . 

ra11is .. ..•.•.••......•. . . T 
T 
T 
u 
u 
u 

rinity • .. ...•. • • . • • .... .. . 
yler ............... . ..... 
pshut ..... . .. .... .. .. . . . 
pton ...• . . . ... . . ... .. .• . 
valde .•.. . • ..... , . .. . ... 

July 1, 
1985 

(estimate) 

6,500 
100,100 

4,000 
800 

28,600 
9,800 
7,800 

19,900 
3,400 
5,600 

10,800 
41 ,800 

1,800 
2.200 

31,200 
1,500 
1,000 
5,700 
5,100 
3,000 

400 
5 ,900 
7,000 
4,600 

15,300 
3,900 
3,300 
4,800 

18,700 
2,200 

1,100 
7,000 
1,400 
9,000 
1,200 

55,300 
1,600 
8,900 
4,200 

600 

900 
1,700 
3,200 

388,200 
44,200 

500 
5,200 

900 
8 ,500 

35,400 

206,700 
4,400 
6,700 

11,000 
1,800 
7,900 

Households 

April 1, Olange, 1980-85 

1980 
(census) Ni.rnber Percent 

6,446 100 0.8 
86,989 13,200 15.1 

3 ,486 500 14.6 
674 100 14.4 

27,918 700 2.5 
8 ,977 800 8.8 
7,434 300 4.5 

15,640 4,300 27.4 
3,489 -100 -1.5 
4,567 1,100 23.0 

8 ,909 1,900 21 .2 
37,769 4,000 10.7 

1,680 100 8.5 
t,911 300 15. 1 

26,709 4 ,500 16.9 
1,305 200 16.5 

900 100 10.4 
6,042 -300 -5.7 
4,789 300 6.1 
3,168 -100 -4.2 

426 -100 -16.2 
5,518 400 6.5 
4,865 2,200 44.2 
4,496 100 1.8 

15,011 300 1.9 
3,336 500 16.3 
3 ,133 200 6.6 
4,088 700 17.8 

17,551 1,200 6.7 
2,385 -200 -6.6 

988 100 10.9 
6,376 600 9.1 
1,493 . -3.0 
8 ,555 500 5.6 
1,117 100 4.7 

46,042 9,200 20.0 
1,531 100 4.9 
6,858 2,100 29.9 
3,928 300 6.6 

413 200 36.4 

941 - -5 .2 
1,675 100 3. 1 
3,294 -100 -4.1 

310,272 77,900 25.1 
38,515 5,700 14.8 

570 . ·5.3 
4,841 300 6 .5 

853 - 5 .2 
7,740 700 9.2 

30,369 5 ,100 16.7 

158,432 48,300 30.5 
3,647 800 21.3 
5 ,870 800 14.1 

10,082 1,000 9.6 
1,560 300 16.3 
6 ,960 900 12.9 

Average 
population per 

household Population 

July 1, 
1985 April 1, July 1. April 1, O\ange, 1980-85 

(estl- 1980 1985 1980 
mate) (census) (estimate) (census) Number Percent 

2.71 2.66 17,800 17,359 400 2.6 
2.94 3.04 298,600 268,215 30,300 11 .3 
2.73 2,73 11,000 9,588 1,400 14.4 
2.60 2.80 2,500 2,283 200 7.7 
2.90 2.98 83,600 83,838 -200 -0.3 
2.67 2.63 26,500 24,062 2,400 10.1 
2.80 2.74 22,100 20,724 1,300 6.4 
2.80 2.81 56,500 44,609 11,900 26.6 
3.14 3.13 10,900 11,038 -200 -1.4 
3.05 3.19 17,200 14,618 2,600 17.7 

2.69 2.72 29,200 24,407 4,800 19.8 
2.52 2.58 107,000 98,637 8,300 8.5 
3.08 3.08 5,600 5,188 400 8.5 
2.6 1 2.53 5,700 4,839 900 18.5 
2.72 2.73 86,700 75,062 11 ,700 15.5 
3.25 3.16 5,000 4,135 800 19.7 
2.75 2.74 2,700 2,469 300 10.8 
2.70 2.62 15,700 16,101 -400 -2.6 
3.10 3.26 15,900 15,801 100 0.9 
2.81 2.91 8,600 9,289 •700 -7.4 

2.88 2, 79 1,000 1,187 -200 -13.5 
2.69 2.62 16,000 14,653 1,300 9.2 
2.99 2.96 21 ,200 14,528 6,600 45.7 
2.69 2.61 12,500 11,872 600 5.0 
2.77 2.71 43,000 41,382 1,600 3.9 
2.51 2.59 9,600 8,702 1,100 13.1 
2.58 2,74 8,800 8 ,785 - 0.5 
2.88 2.79 13,900 11,434 2,400 21.3 
3.25 3.28 61,200 58,013 3,200 5.5 
2.48 2.54 5,700 6,204 -500 -8.5 

2.78 2.82 3,100 2,820 300 9.3 
2.81 2.80 19,900 18,192 1,700 9.6 
2.66 2.58 3,900 3,915 . 0.1 
2.62 2.67 23,900 23,084 900 3.7 
2.66 2.81 3,100 3,174 - -0.8 
2.67 2.73 150,500 128,366 22,200 17.3 
2,77 2.68 4,500 4,154 300 8.3 
3.84 3.94 34,500 27,266 7,200 26.5 
2.49 2,51 10,500 9,926 600 5.6 
2.81 2.85 1,600 1,206 400 34.7 

2.57 2.48 2,400 2,406 -100 -2.3 
3.04 3.04 5,300 5,130 200 2.9 
2.81 2.93 8 ,900 9,723 -800 -8.0 
2.68 2.12 ' 1,059,600 860,880 198,700 23.1 
2.62 2.69 122,600 110,932 11,600 10.5 
2.81 2.80 1,500 1,595 -100 -4.7 
2.94 2.98 15,300 14,581 700 5.0 
2.39 2.38 2,200 2,053 100 5.5 
2.67 2.73 23,000 21,442 1,500 7.1 
2.64 2.67 97,500 84,784 12,700 15.0 

2.48 2.53 533,700 419,573 114,100 27.2 
2.60 2.55 11 ,700 9,450 2,300 23.8 
2.73 2.73 18,500 16,223 2.300 14.0 
2.88 2.82 32,000 28,595 3,400 12.0 
3.04 2.95 5,500 4,619 900 19.9 
3.05 3.16 24,400 22,441 2,000 8 .9 
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Talie 1. Estimates d Housemlds. for Counties: J"Y 1, 1985-Continued 
(A dash (·) repJesents zero or roundS to zero. Estimates are consistent with special censuses since 1980. Correc1ions to 1980 census counts 
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State and cou,ty 

TIIIUIIS-C0rfilued 

Val Verde . .... ..... ... .. .. 
Van Zandt . . . . .. .. . .. .. ... 
Victoria . . .... . ... . ... . . . .. 
Walker . .... . . ......... . . . 
Waller ...... ..... ..... . . .. 
Ward . . . . . . . .. .. ........ .. 
Washington . . ..... . .. . ... . 
Webb ... . . . .... . ........ . 
Wharton . . .. . .. .... ... . . .. 
Wheele< . . . . . ........ .... . 

Wichita .... . .... .. . . .. ... . 
Wilbarger . . . .... . ...... .. . 
Willacy .. . . . . ... .. . .. , .... 
Williamson . .. . ...... . . .. .. 
Wilson .... . .. . ... , . .... . . 
Winkler . . . .. . .. . .. . .... . .. 
Wise . .. .. , . .. .. .. . .. ... .. 
Wood . ... . ... . . . . .... .. .. 
Yoak1111 . .. . .... .. . .. . .... 
You,g .... . . . . . . .. . .. .. . .. 
Zapata ..... .. .. .. . ... .... 
Zavala • . .. . ..... .. . . ... , .. 

IJlah •• ••••••••••• • •• ••• 

Beaver . . . .. . ..... . .. , ... . 
Box Bder . .•••.• . . . ..... .. 
Cache . .. .... .. , .. . . ..... . 
Carbon . .. . ... . .. . .. ... ... 
Daggett . .. . ... ... . .. .. .. . 
Davis ... . . ..... . . . .. . . ... 
Duchesne .. . . . .. .. . . ... . . . 
Emery .. .... . . . .. .. . . ..... 
Garfield .... . .. ...... .. .. . 
Grand . .. .. . .. .... . .. .. ... 

Iron . •.. . •... . . ..• . . . .. ... 
Juab . . . . . ...... . . .. . . .... 
Kane .. ··· ·· . . ...... ...... 
Millard .... , ..... . . . . . . ... 
Morgan ..... .. .. .. .. .. . . . . 
Piute .. . ... .. ..... .. . . .. .. 
Rich . . ... . . .. .. . ..... .. •.. 
s alt t.m<a ..... . .. .. .. .. ... 
San Juan . . . .. . . ... .. .. .. . 
Sanpete .. .. . . . ..... . .. .. . 

1Nlar . ..... ••.. ... ... . •.• 
ummit ..... . ... ...... .. . 
ooele ... .. .. ... . . .. .. . .. 
intah ...... .. ... . .. . . . . .. 
ah ' . .. .. . .... .. . . . . ... . 
asatch ..... . .... .. .. . ... 
ashin~on . .. . ... . .. .. ... 
ayne . . . .. ..... . . .. .. ... 
eber . .. . . . .. .... . .. ..... 

s 
s 
T 
u 
Ut 
w 
w 
w 
w 

Vern..-.. . ... ....... . .. 

ddison . . . .. . ...... . .. ... A 

July 1, 
1985 

(est imate) 

11,800 
13,700 
24,900 
15,000 

7 ,500 
5 ,200 
8 ,900 

32,200 
13,900 
2,600 

46,400 
6 ,200 
5,400 

35,800 
6 ,100 
3 ,500 

11,200 
10,500 
3 ,100 
7 ,300 
2 ,700 
3,100 

505,000 

1,700 
10,300 
19,700 
7,200 

200 
47,200 

4,400 
3,300 
1,300 
2 ,500 

5 ,900 
1,800 
1,500 
4 ,200 
1,300 

500 
700 

227,400 
2 ,700 
4 ,800 

4 ,900 
4,100 
8,800 
7,200 

65,400 
2,900 

10,500 
700 

52,500 

196,000 

10,400 

Households 

April 1, Change, 1980-85 

1980 
(census) Number Percent 

10,355 1,400 13.7 
11,660 2 ,000 17.3 
22,988 1,900 8 .5 
11 ,813 3 ,200 27.1 
5 ,726 1,800 30.6 
4,765 500 9 .6 
7 ,817 1,000 13.3 

25,896 6,300 24.5 
13,887 . 0 .1 

2,740 · 100 -3.7 

43,134 3 ,300 1.6 
5,983 200 3 .5 
4,760 700 14.1 

24,932 10,900 43.6 
5 ,429 700 12.3 
3,411 100 3 . 1 
9 ,411 1,800 19.5 
9 ,242 1,200 13. 1 
2,700 400 16.6 
7,361 . -0.5 
2,059 600 29.9 
3,068 100 2.6 

448,603 57,000 12.7 

1,428 200 17.1 
9 ,808 500 5.2 

17,558 2,100 11 .9 
7,242 ·100 ·1 .3 

244 . 1 .8 
39,994 7 ,200 17.9 

3,499 900 26.9 
3 ,276 . 0.6 
1,196 100 6.8 
2,759 -300 ·9.5 

5,168 800 14.7 
1,707 100 7 .3 
1,286 200 15.5 
2,728 1,500 55.5 
1,355 . -1.1 

435 . 3 .7 
654 . 5 .6 

201,742 25,700 12.7 
3,018 -300 .9,7 
4,454 400 8 .4 

4,587 300 5 ,8 
3 ,381 700 21.2 
7,966 800 10.4 
5 ,949 1,200 20.8 

58,515 6 ,800 11.7 
2,595 300 13.3 
7,801 2,700 34.1 

6 15 . 6 .2 
47,643 4 ,900 10.2 

178,325 18,000 10.1 

9 ,380 1,000 11.2 

Average 
population per 

household Popjation 

' 
July 1' 

1985 April 1, July 1, April 1, O,ange, 1980-85 

(esti• 1980 1985 1980 
mate) (census) (estimate) (census) Number Percent 

3 .27 3 .38 39,500 35,910 3 .500 9.9 
2.69 2.65 37,400 31 ,426 6,000 19.0 
2 .98 2 .96 75,300 68,807 6,500 9.5 
2 .58 2 .54 51 ,900 41 ,789 10 ,100 24. 1 
2 .85 2.93 23,600 19,798 3,800 19.2 
2 .98 2 .90 15,800 13 ,976 1,800 12.7 
2 .68 2 .62 25,400 21 ,998 3 ,400 15.6 
3 .63 3 .79 118,400 99,258 19,100 19.3 
2.94 2 .86 41 ,400 40,242 1,200 2.9 
2,67 2.58 7 ,100 7,137 . -0.6 

2.56 2.63 126 ,600 121,082 5,600 4.6 
2.59 2.53 16,900 15,931 900 5.8 
3 .46 3.66 18,900 17,495 1,400 7 .9 
2 .93 3 .00 107,200 76,521 30,600 40.0 
3 .05 3 .06 18 ,800 16,756 2,000 12.0 
2 .99 2 .90 10,600 9,944 600 6.5 
2.86 2 .80 32,400 26,575 5,900 22. 1 
2.54 2 .56 27,700 24,697 3,000 12:2 
3.06 3 .05 9,700 8,299 1,400 16.7 
2.55 2.54 19,100 19,083 . •O. 1 
3 . 12 3.22 8,300 6,628 1,700 25.8 
3 .78 3.80 11,900 11,666 200 1.9 

3 .20 3 .20 1,645,000 1,461 ,037 184.000 12.6 

3.10 3 .06 5 ,200 4 ,378 800 18 ,6 
3 ,44 3.31 36.300 33,222 3,000 9.2 
3.18 3.16 64,600 57,176 7,500 13.1 
3 . 13 3 ,03 22,600 22,179 400 2.0 
3 .11 3 .15 800 769 . 0.4 
3 .64 3.58 175,100 146 ,540 28,600 19.5 
3.42 3 .57 15.300 12 ,565 2,700 21.6 
3.65 3 .48 12,100 11 ,451 600 5 .3 
3.08 3 .00 4,000 3,673 300 9.4 
2 .94 2.98 7 ,300 8,241 -900 -10 .9 

3 .23 3.28 19,800 17,349 2,400 13.9 
3 .29 3.21 6 ,100 5,530 600 10.0 
3 . 10 3. 12 4 ,600 4 ,0 24 600 14.8 
3.38 3 .28 14,400 8 ,970 5 ,400 60.5 
3 .82 3 .63 5,100 4,917 200 4.0 
3.21 3 .06 1,400 1,329 100 9.0 
3.37 3 .21 2 ,300 2,100 200 11.0 
3.01 3.03 692,700 619,066 73,700 11.9 
4.24 4 .04 11,600 12,253 -600 ·5.3 
3.34 3.F 16,700 14,620 2 , 100 14.0 

3 .21 3.19 15,700 14.727 1,000 6 .7 
3.04 3.02 12,400 10,198 2,200 22.0 
3.29 3 .23 29,200 26,033 3,200 12.3 
3 .49 3 .44 25,100 20,506 4,600 22.3 
3.53 3.59 240,100 218,106 22,000 10. 1 
3 .28 3.26 9,700 8,523 1,200 13.8 
3.29 3 .28 35,200 26,065 9 ,200 35.1 
3.27 3.1 1 2,100 1,9 11 200 11 .7 
2 .96 2 .99 157,400 144,616 12,800 8 ,9 

2.62 2 .75 535.000 511 ,456 24,000 4 .6 

2 .79 2 .91 31 ,400 29,406 2 ,000 6 .9 

f 

.. 
J 
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PREFACE 

The Endangered Species Ace was passed in 1971 Co check the precipitous decline of native f!sh , wildlife, 
and plants in the United States. The U.S. Fish and Wildlife Service is charged with d~~er~ining which 
species face extinction through man's alteration of their habitat, protecting them from further decl~ne 
and providing for their continued survival. All Federal agencies are charged with usin~ t~eir 
authorities to carry out programs for the conservation of endangered spectes and threaten~ d ~pecies and 
muse ensure chat any action authorized, funded, or carried out by them does not jeopardize c~e continued 
existence of any endangered or threatened species or result in the adverse modification of critical 
habitat of such species. 

This summary of Federally listed endangered and threatened species in Texas and Oklahoma has been 
compiled by the Albuquerque Regional Office of the U.S. Fish and Wildlife Service. The information 
provided is for general knowledge only; specific data can be obtained from: 

U. S. Fish and Wildlife Service 
Oftice of Endangered Species 
P.O. Box 1306 

Ecological Services Field Office 
U.S . Fish & Wildlife Service 

Ecological Services Field Office 
U.S . Fish & Wildlif~ Service 

Albuquerque, New Mexico 87103 
(SOS) 766-3972 

222 S. Houston, Suite A 
Tulsa, Oklahoma 74127 
(918) 581-7458 

Ecological Services Field Office 
U.S. Fish & Wildlife Service 
c/o Corpus Christi State University 
Campus Box 338, 6300 Ocean Drive 
Corpus Christi, Texas 78412 
(512) 888-3346 

819 Taylor Street, Rm. 9A33 
Fore Worth, Texas 76102 
(817) 3J4-296l 

Ecological Services Field Offic~ 
U.S . Fish & Wi ld l ife Ser~i ~e 
176 29 E. Camino Real, Sui:: 211 
~n, Texas 77058 a~ 
( i'!J) 223-:3682 

'1 I~ 75,._, · 17P~ JU (le, 
r-4~ss2--Y 

Only plants and animals that are Federally listed as endangered or threatened species have been included 
in this summary. In addition to these Federally listed species, Texas Parks and Wildlife Departraenc has 
a list of rare species which have legal protection within State boundaries, and Oklahoma has a list of 
rare species. Information regarding State-listed species may be obtained from: 

Texas Parks and Wildlife Department 
4200 Smith School Road 
~ustln, Texas 78744 
f 5 12) 479-4800 

Oklahoma De~artment of Wildl ife Conservation 
1801 N. Lincoln, P.O. Box 53465 
Oklahoma City, Oklahoma 73152 
(405) 521-3851 

~ 
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Mammals 

Jagua rund i ••• •• • •••• • .• •• .•. •• •••. .. .•. l 
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Texas wild-rice •• • •• •• .•••••••••• ••. ••••••• 89 
Tobusch fishhook cactus .. .. ...... ........ .. 91 
White bladderpod •. . • . . ••. • • .. ... ••.• . •• . • • • 93 
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- - - - - - - - - - - - - - -
BALD EAGLE . •••• tialiaeetus :: _~: : ~1::e.2_halus 

STATUS: Endangered (32 FR 4001, March ll , 1967; 43 FR 6233 , February 14, 19 78) without 
critical habitat 

SPECIES DESCRIPTION: Large eagle with white head and tail in t he adult; immatures are dark or mottl ed . 
Feet ace bare of feathers. Wingspan is 6-7,5 feet. 

HABITAT: Bald eagles require large trees or cliffs near wate r with abundant fish for 
nesting. They spend the winters along major rivers, reservoirs, or in areas where 
carrion is available . For nesting eagles, fish are the primary food source . 
Wate rfowl, r abbits , and carrion are also important food items f or transient and 
wintering eagles. 

DISTRIBUTION: 

Historic : 

Present: 

Found throughout the U. S. , Canada, a nd northern Mexico. 

Current breeding range has diminished slightly, but most areas remain occupied with 
fewer breeding pairs . Wintering populations still may occur statewide . Winte r 
concentrations occur around large bodies of water from December through March . 
Seventeen nesting territories are known in east Texas along rivers, near 
r eservoirs, and along the Gulf Coast. 

REASONS FOR DECLINE: Degradation and loss of r iparian habitat, pesticide-induced r eproductive failure, 
and human disturbance (including shooting, poisoning and trapping) . 

OTHER INFORMATION; 

REFERENCES : 

Southeastern Bald Eagle Recovery Plan approved in 1983. The bald eagle is 
endangered in all but five of the lower 48 States . I n Washington , Oregon, 
Minneso t a , Wisconsin, and Michigan, it is listed as threatened . It is not . listed 
in Alaska , Mexico, or Ca nada . Nesting populations are gradually increasing in most 
areas of the count r y, i ncluding Texas. 

Lis h 19?5, USFWS 1983b, Busch (in press). 
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INTERIOR LEAST TERN (Interior population) •..•• Sterna antillarum 

STATUS: Threatened (50 FR 21784; Hay 28, 1985) without critical habitat 

SPECIES DESCRIPTION: Least terns are small birds with a 20-inch wingspan. Sexes are alike, 
characterized in the breeding plumage by a black crown, white forehead, grayish 
back and dorsal wing surfaces, snowy white undersurfaces, orange legs, and a black
tipped yellow bill. Breeding colonies contain from about 5 to 75 nests. 

HABITAT: Important characteristics of its breeding habitat include: (1) The presence of 
bare or nearly bare ground and alluvial islands or sandbars for nesting, (2) the 
availability of food (primarily small fish), and (3) the existence of favorable 
water levels during the nesting season (so nests remain above water). 

DISTRIBUTION: 

Historic: Sand bars on the Colorado (in Texas), Red, Rio Grande, Arkansas, Missouri , Ohio and 
Mississippi Rivers ·systems; braided rivers of northwest Oklahoma and southwest 
Kansas; (salt) flats of northwest Oklahoma (Salt Plains National Wildlife Refuge); 
mud playa lakes in southeastern New Mexico (Bitter Lakes National Wildlife Refuge). 

Present: Terns presently occur as small remnant colonie s within their historic distribution. 

REASONS FOR DECLINE: Many nesting areas have been permanently inundated or destroyed by reservoirs and 
channelization projects. Afteration of natural river or lake dynamics has caused 
unfavorable vegetational succession on many remaining islands, curcailing their use 
as nesting sites by terns. Recreational use of sandbars is a major threat to the 
tern's reproductive success. Release of reservoir water and annual spring floods 
ofcen inundate nests. 

OTHER INFORMATION: Recovery plan drafted in 1986. The Service is working with the States of New Me xi~o, 
Texas, Oklahoma, and the Bureau of Reclamation to monitor tern populations. 

REFERENCES: Downing 1980, Ducey 1981, Faanes 1983, USFWS 1986a. 
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- - - - - - - - - - - -
PIPING PLOVER . . . •. Charadri us melodus 

STATUS: Endangered in the watershed of the Great Lakes, ~hreatened in the remainder of its 
range (including coastal Texas; SO FR 50726; December 11, 1985) without critical 
habitat . 

SPECIES DESCRIPTION : A small, stocky shorebird about seven inches long with a wingspan of about 15 
inches . Both sexes have pale brownish upper par ts and white underparts . A dark 
band encircling the body below the collar and a dark stripe across the forecrown 
are distinguishing marks in summer adults, but are obscure in winter. 

HABITAT : 

DISTRIBUTION: 

Nest sites iriclude sandy beaches along the ocean or inland lakes; bare areas on 
dredge-created and natural alluvial islands in rivers; gravei pits along rivers; 
and salt- encrusted bare areas of sand, gravel or pebbly mud on interior alkali 
lakes and ponds . During the winter, piping plovers utilize beaches , s a ndflats, and 
dunes along the Gulf Coast and adjacent offshore islands. Spoil islands in 
intercoastal waterways are also used. 

Histori c: Common a l ong the Atlantic and Gulf Coasts, and on the northern Great Plains, the 
Great Lakes and the Bahamas and West Indies . 

Present : Drastically reduced, remnant populations occur throughout historic range . 

REASONS FOR DECLINE: Loss or modification of habitat due to commercial, residential, and recreational 
de velopments, dune stabilization, damming and channelization of rivers (eliminating 
s andbars, encroachment of vegetation, and altering water flows) , and wetland 
drainage. Other threats include human disturbance, egg predation by feral pets, 
and recreational use of habitat . 

OTHER INFORMATION: Piping plover recovery plan drafted 1986; recovery team appointed. Listed as 
endangered by the States of Michigan, Wisconsin, Minnesota, and Iowa, and as 
threatened by New York, South Dakota, and Nebraska. Survey work is underway and is 
planned to continue. Conservation efforts have included : research i nto habitat 
- ~~uirements, predation, and feeding ecology; habitat protection and acquisition; 
l J w enforce ment; and educational efforts. 

?..:::::;;.r>.:::::c :.: :; : ! ::d ., :- '..:1~ !~'35 ; . i:..:._ : ·~::.6 , 198 7 ; USFWS 1986d. 
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- ·- ·- -- -- - - - - - - -
WHOOPING CRANE (Rocky Mountain population) •••• Grns americana 

(Wood Buffalo-Aransas Population) 

STATUS: Endangered (32 FR 4001, March 11, 1967; 35 FR 8495, June 2, 1970) with critical 
habitat (43 FR 20938, May 15, 1978) 

SPECIES DESCRIPTION: The tallest American bird; males approach 5 feet tall. A very large, snowy white, 
long-necked bird wich long legs that normally trail behind in flight, black primary 
feathers, a red crown , and a wedge-shaped patch of black feathers behind the eye. 

HABITAT: 

DISTRIBUTION: 

Marshes, river bottoms, potholes, prairies, and cropland. Whooping cranes feed on 
small grains (corn, wheat, sorghum, barley) in agricultural fields, green forage 
(alfalfa, winter wheat), aquatic plants (tubers and leaves), insects, crustaceans, 
and small vertebrate animals. 

Breeds in isolated, marshy areas in Wood Buffalo National Park, Northwest 
Territory, Canada; winters primarily in Aransas and Calhoun Counties, Texas, in 
marshes, tidal flats, uplands, and barrier islands. 

Historic: Originally found over most of North America. In the 19th century the main breeding 
area was from the Northwest Territory in Canada to the prairie provinces and 
northern prairie states to Illinois. A nonmigratory flock existed in Louisiana, 
but is no longer extant. Wintered in the Carolinas, along the Texas Gulf coast, 
and the high plateaus of central Mexico. 

Present: Passes through the central and eastern panhandle of Texas on its migration 
(October-November in the autumn, April-May in the spring). Migration stopover 
areas exist in this corridor. Migrate as singles, pairs, family groups (normally 
three) or in small flocks, sometimes in the company of sandhill cranes. Winters on 
Aransas National Wildlife Refuge and adjacent areas of the central Texas coast. 

REASONS FOR DECLINE: Destruction of winter ing and breeding habitat, shooting, collisions with powerlines 
and fences, specimen collecting , and human disturbance. 

OTHER lNFOR.~ATION: Recove ry team appointed in 1976. Recovery plan published in 1980 and revised in 
1986. ?rotected by Canada and Mexico. Intensive captive-breeding program 
co1;duc t 2ci by the Servic~ and th~ :dn~dian Wildlife Service . 
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lllL- ~ --·-, ---- .... .... JI&- ....... .... - -- - - - • - • ... 
A.'!ElUCAN ALLIGATOR ••.•• /. _ _ ~f i'.l Cor mississipiens is 

STATUS: Reclassified to threatened due to similarity of appearance in Texas on June 20, 
1985 (SO FR 25678). Original classification was endangered (32 FR 4001; March 11, 
1967) without critical habitat. 

SPECIES DESCRIPTION: A large (up to 16 feet) lizard-like reptile with broadly rounded snout. General 
coloration of adults is grayish-black. 

HABITAT: Rivers, bayous, creeks, oxbows, swamps, estuaries, lakes , and marshes . 

DISTRIBUTION: Southeastern U.S. from North Carolina to Texas. 

Historic: In Texas, from the coastal plain westward to the Balcones Fault line. 

Present: Alligators currently occur in more than 90% of their historic range. In Texas, the 
greatest concentrations occur in the middle and upper coastal counties. 
Significant populations occur inland in suitable habitat. 

REASONS FOR DECLINE: Hunting and destruction of habitat; young are heavily subject to predation and 
human disturbance. 

REFERENCES : Neill 1971 , Raun and Gehlbach 1972, USFWS 1973 , Conant 1975 , Thomps on et al 1984. 
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